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The Chlengo House Wrecking Company bought the complete LOUISLANA PURCHASE EXPOSITION, | 


which cost over Fifty Million Dollars to construct. 


supplles of every kind nsi extremely low prices, 


We are the largest Machinery Dealera én earth, Cur plant coférs 25 acres, and we are in a position at al) times toeupply any- 
thing needled ia the Machineeys or General Eupply ling, 


Here is on oppertunity for vou to porchuss 


ELECTRICAL APPARATUS, 


A Million Dollars" worth of 
Material, £i di pu. 
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from Nu. 14 to 500,000 C. М. 


Weatherproof Wire, sizes No. 
14 to No, 2-0, 
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areg 110 po 20d. 
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10,000 600 feet of Standard 
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pipe, spiral riveted pipe. con- 
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MATERIAL. 


100,000.000 feet of highly sen- | 
soned Јане from the Expaosi- 
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Bullling Materiil of every КИЧ, 
Send us veur bill for our Pati- | 
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00 Ster] Piiks. 
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pto. 
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ишге and Сее Equipment. 
Ном Cains, Settees, Fire 
Extinguishers, Tanks, Si for, 
Flags aml Flac Poles, Rooting 
Afaterial, amd in fact anrthing 
nuanmufaecturexd, 
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THIS ISTHE GOODELL-PRATT CO’S 


Home Companion Tool Net 


РА ca к= a E 


^ GüObELL-PRATP | 
i = HOME CO MPANION TOOL SET. | 


Tt is not of the ordinary "mall-orüer" quality, nor is it a toy set. It ія п complete assortment of 
mirictiv high gerade tools, every piece sof Goodell-Fratt quality, whith means of the highest grade ma- 
terial, workmanship and temper Known. This set will last a lifetime, It contains just the things you 
nee ind never have handy, The box is of polished hardwood. The tools аге ns follows: 


1 Ratchet Serew Driver, 6 inch, 1 Cocobolo Handle Automatic Drill 

1 Ratchet Screw Driver, 1'5 bach, A Drills for same from 1-16 to 11-64. 

1 Hand Shave. 1 Universal Tool Hundle for holding: 

1 Hark Saw Frame, 1 Gouge, 1 Gilmlet, 2 Chisels, 1 Reamer; 
E Coarse Teeth Blades for same. 1 Screw Driver, 1 Saw, 2 Hrud-uwls, 


Хай Set, 

Prick Punch. 
"mddler'& Drive Punch, 
moll Punch, 

ОШ Stone. 


4 Fine Teeth Blades for same, 

2 Exitra Fine Teeth Hindes for same, 
1 Folished Fone Saw for sume, 

1 Glass Cutter, 


LN le ыш 


Гочу" sdnpted for home use, Everyone with a mechanical turn of mind will appreciate having 
in the linger m kit of tools that ін eapalile of doing all sorts of old johs—toolsa not ordinarily found In a 
house, and quite nften not in the small hardware store, This set is something entirely new, and ia а ble 
bargain i retailed at $7.50. We are, however, making a special offer, for one month, of a set for only 
EOD (expregsure to bc paid by purchaser). Send to-day to 


GOODELL-PRATT COMPANY, Greenfield, Mass., U.S.A. 
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Folds in Five Seconds 
THE FULTON FOLDING 60- u IN r 


Most Modern, Practical and Convenient 6708 of 
—— Child's Carriage, = 


"ы 


ЖЕ ЛИСА". | |, beautifully fin- 
EI m ished, both sitting 

WO y 85 and reclining posi- 
tions, folds up like 
a pocketbook .'. .". 


"TRONGLY made, 


The Price is 
Within the 
Reach 
of Everybody. 


| FOLDED 


Bold by dealers generally. If not on sale in your city write, Bend dealer'aname, WE WILL ВЕЕ YOU GET ONE. 


| Fulton Manufacturing Co. 21 N. Elizabeth St., Chicago 


9 чш - are the recognized standard for accuracy, work- 
She dites and finish, Whether you use tools to earn your daily 
bread or for amusement and relaxation from a different vocation, it pays 
to use GOCD tools. You «et a better quality of bread a good deal 
more pleasure. 


USE STARRETT TOOLS 


We make hundreds of different tools. Ours is the largest 
plant’in the world where nothing but fine mechanical tools are 
made, All these tools are fully described and illustrated in our 
Catalogue No. 17AP, which you may have by sending us 
your address. There isa good deal of valuable information 

а in its 176 pages which it will pay anyone who uses tools 
to have. 
THE L. S. STARRETT COMPANY 
ATHOL, MASS., U. 5. A. 
This one 
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DOORS 


Technica 


You can del any book published on Mechanics, Engineering, Electricity, Steam, Fuels, 
Metal or Woodworking, and all the Individual Trades and Professions, in fact any book 
on any subject, published in this country or Europe, that is obtainable, through the 


Popular Mechanics Book Dept. 


In every case we prepay in full ай mailing or express charges. 


Any book desired can be earned by securing one or more subscribers to Popular Mechanics, State book wanted and 
we will advise you how many subscribers will secure it. This is a very easy way to get the best books, 


ENGINEERING 


GAS ENGINES, With Instructlons for Care and 
Working of the Same. By G. Liecktleld; translated 
by Geo. Richmond. 120 pages: illustrated: 121000. * 
cloth. Price, $1. To which bos been адн] full 
directions for the management of oll engines. 

TRACTION ENGINE ITS USE AND ABUSE. 
By James Н. Maggard. Sinall 12шо.; cloth: illus- 
trated. Price, £1. Каті aud enlarged br an 
expert engineer, Deals in detail with the princi- 
ples nnd parts of a tractlon engine; dlrectlons for 
starting an engine: use of gauge, try cocks, pumps, 
overnor, Slide valve, cte.; water supply; the boller, 
its cure and management: methods of a gool fre- 
man; the engine: handling a traction engine, The 
book is teeming with practical points and sugges- 
tions put lo yery simple language nl very effective 
manner, It should be in the hands of every man 
who runs s traction engine, The farmer aml cream 
ery operator, especially, should not be without 4t. 

HAXDHOOH. OF WODERN STEAM FIRE- 
ENGINES, (Ropers Englierrs’ Handy Book, aer- 
leas)  — Price, EL The only book of the kind 
ever published in this country. — Contalns descrlip- 
tions and illustrations of all the best ivpes of steam 
flre-engines, nnd fire pumps, injectors, pulsometers, 
inspirators, hrüdraullo roms, cete; and treats more 
extensively of Hydraulics than any other book on 
the market. 

SIMPLE PROCESS FOR ESTIMATING THE 
HORSE POWER OF STEAM ENGINES, / By Ed- 
win R. Keller, M. IE. New edition, Price, Dc. 
Contalna various methels of estimating and 
calculating the horse power of bhollera and engines 
and aseertaining the power required, to run line 
ahafts, individual machines, ete. ete. 

MODERN MACHINE SHOP TOOLS. By W. Ы, 
Vandervoort. Large Svo. buo pages; бүз illustri- 
tions; cloth. Price, #4. . Just) out, this "master. 
plece of the machine shop," no machinist can afford 
to be without It. Treats the subject of Modern Ma- 
chine Shop Tools in a coneise and comprehensive 
manner. Each tool js eonshlered from the follow- 
ing points: First—tIta construction with hints as 
to its manufocture; sccoml—lts  operatlon, proper 
manipulation aml eare; third—namerous examples of 
the work performed A’ book in whieh the appren- 
thee will find m thorough course of Inetructlon, the 
mechanic na valuable /manual of practice and the 
superintendent amd foreman many valuable sugges- 
tlons. In faet, lt is in all respeets the most eom- 
plete, concise and useful work ever published om 
the subject.oOf incalculable value ns a work of 
reference, In 34 chapters, 

PRACTICAL GAS ENGINEER What It Is 
and How To Do It. Cloth. Price, 

RECORD HOOK—VALVE SETTING, 
Low. 120 pages; quarto; stiff covers. 
For the use of marine engineers, 

WATER WHEELS. Hy A. B. Cullen. бї pages; 
12 plates; quarto: cloth. Price, £2. Of all the books 
on Pumps and Hydraulic Motors this 1s one of the 


By A. H. 
Pri, ec, 


most practical, Treats ofthe construction of hori- 
zontal and тегйс] water, wheels, 

COMPRESSED AIR: ITs PRODUCTION, 
USES AND APPLICATIONS. By Gardner D. 
Hiscox, M. E. 4th edition, revised and enlarged; 
$20 pages; $45; Wlustrations; cloth, Price, $6. 
The most thorough and comprehensive treatise on 
the subject of compressed alr that has ever been 
published "Well printed amd substantial, No phase 
of the subject is omitted. Is а complete conipen- 
dium in 36 chapters, valuable for reference and for 
sEudv. Contents: The physical and operative prop- 
erties of-sir from a vacuum to its liquid state; Ite 
thermo-dlynamlca: compression, transmission rand 
uses ns i molive power in operation of stationary 
nnd portable machinery in engineering, mining and 
minufacturing work; nir tools; air liffs; pumping 
of water, Acids пий olls; the air blast for cleaning 
nnd painting; the sand blast nnd its work; and the 
numerous Appliances in whith compressed sir is a 
most convenient And economical transmitter of 
power for mechanical work, rallwar propulsion, re- 
frigeration nnd the various uses to which com- 
presen] nir has been applied, Contains a list of 
patents on compressed oir from 18:5 to date, and 
40 tables of the physical propertica of alr, its com- 
Pression, expansion nnd the volumes required for 
various kinds of work. 

ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. Hy 
Alinco nnd Brooker, 346 illustrations; 12mo. Price, 
553.18. This new and revised edition contains all 
data and formulae relating to thls branch of elec- 
trical application. 

ENGINEERS’ PRACTICAL TEST. Actual size, 
xig inches; stiff silk cloth, Price, $1 guide 
for all men in or about power plants. Indispènsa- 
ble to engineers, mechanics, machinists, flremen, 
ete. "Tells how bollere nnd engines should be man- 
nged. All about gas enginem, engineers” licenge ex- 
amination questions And answers. 


| 


Dixon, comp, 497 pages; actual size, 824x515 inches: 
Illustrations, Price, $1.50. With an appendix com- 
talning a thorough eleetrical department, an ех: 
haustive treatise оп ice making and а large collet- 
tion of mÍseellanennus practical examples. A thor- 
ough and original reference book for architects, iron 
workers, boller-makers, contractors, civil and me- 
chanical engineers, firemen and ісе machine meg, 
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RELIABLE | — PLETE IN 
PRACTICAL — EVERY DETAIL 
| Mo Electrician Very Best 
| Needed to Install Material 
or Operate oT C "wd 
? ie "s VO | Light all the Time 
for Any Size Place, Outfit Includes a 
Launch or Yacht Storage Battery 


NO.3, SLIGHT OUTFIT FOR MOUNTAIN AND SHORE 


COTTAGES OR SMALL HOMES, $450, EVERYTHING INCLUDED. OTHER SIZES TO $1,800 


ЕНЕ GAS, GASOLINE OF STEAM ENGINES FURNISHED GIVE PLENTY OF POWER 
FOR SAWING WOOD, PUMPIMG WATER, REFRIGERATION, ICE MAKING, ЕТО. 


FOR INTERESTING AND VALUABLE PRINTED MATTER. ADDRESS 


Electric Light Dept. RICHARDSON ENGINEERING СО., Hartford, Conn 
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any other class of 


Investments. . . 
IF YOU HAVE A GOOD INVENTION 

SL BÀN SU RE BACKED BY A STRONG PATENT 
AND BUSINESS ABILITY. 


THE FIRST STEP 


If you have made an invention and contemplate applying for a patent, the first 
polnt is to learn whether your iden is new and patentable. Do not depend on the fact 
that you or your friends have never seen anything of the kind. fend us a pencil 
drawing, showing plainly your invention, and write eut a description of its con- 
struction and eperntion, as well as you ean. If you have a model, send it instead of the 
drawing. We will compare your sketch or model with all patents issued in the United 
states for inventions resembling yours, and for inventions in whieh similar mechanical 
constructions or principles are used. If a patent is foune for an invention exactly 
like or closely resembling your idea, we will sénd you > мору of such a patent. 
Jf nothing is discovered to prevent getting a patent for your invention we will so 
fulvise veu. 

The charge for this service, unless otherwise agreed upon by special arrangement, 
is five dollars. This examination is an important step in eonnection with every 
patent application and requires great care and skill / An incompetent attorney may 
overlook a patent which elosely resembles or completely anticipates vour invention, or 
he may not know where to look. A dishonest attorney will purposely fail to find an 


anticipating patent in order that he may get the fee for preparing the application. 
The inventor is the loser in either ease, 


WHAT A PATENT COSTS 
Opinion as to novelty and patentability of an invention, affer thorough examination 


of United States oe оо А. erii d OO Ra К CORICACI eR RECTE C ACERO RR A $ 5.00 
Preparing Oath, Petition, Specififa tin, ГА Claims —— —RT 15.00 
First Government Реев...... taf оаа анааан анаа ав» — MR 2s 15.00 
Prosecuting application for patent... ...... iiie cece eene s.s.s, 10.00 
Total cost of application, first Government fee, official draw all 

and prosecuting application in Patent dit, offical drawing, preparing all papers 45.00 
Within six months after the application has been allowed, the Government charges a 

ial Buc РР. уз ka d DOE EC EP ERES Ore OR C b ec RE OREL 20.00 
‘Thus the total cost of a patent for a simple invention is..............+. VAN 2s 65.00 


Intricate inventions cost more to patent, but we will state the exact cost in 
advance in each case. We assist our clients in selling and promoting their patents 
without advance charges. 


POPULAR MECHANICS PATENT BUREAU 


Main Office: Journal Building, Chicago, Illinois 
Associate Offices: WASHINGTON, D. С, LONDON, BERLIN and other large cities. 
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ABSOLUTELY FREE! 
Without Money— Without Price 
READ! READ! READ! 
1 We are determined 

to secure 100,000 more — 
users of our WONDER- 
FUL BLUING, and to 
do it immediately, We 
have fully decided to 
make this unheard of 
offer. Here it is: To 
sell only 18 packages of 
our WONDERFUL 
BLUING at 10c. a pack- 
age. When sold send 
us the $1.80 you get 
for the bluing and we 
wil send you abso- 
lutely FREE THIS 
ELEGANT СОО COO 
CLOCK, guaranteed by 
the maker for 5 years, 
A perfect time keeper; 


built up the largest 
educational institution 
In the world, with an invested 
capital of 5 million dollars and 
with 3 of million students, by 
helping people to increase their carn- | 
ings. This remarkable growth means 
that we have made a remarkable success 
of enabling people to earn more money. 
It is because we have helped so many 
thousands of others under all clrcum- 
stances that we state positively that we 
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яп ornament to апу | can y i» US. nd pou beg diri 
Г porn que nUnava our salary: |. puts you under mi 
| tò sel] the bluing and return the money. Where do so. Simply write ws, stating 
| cash accompanies the order we will put 1n 5 ex- the occupation you wish to : 
| trà packages of bluing or we will send you 8. | iue Zu DO IT NOW. 
handsoma STICK OR HAT PIN far the HOY OH Ы | i | 
GIRL. When cash is sent with order we ship the International Correspondence Schools 
clock and Һїшїп by express the same day. Do | lar BT? | 
not lay this aside. Order today. This may not . 
appear again. DEPT. C, BUFFALO CHEMICAL Scranton, Pa. | 
CCOK, Bufalo N. Т. i 
- | 


Champion Weed Puller - 


THE BEST AND SIMPLEST WEED 
PULLER EVER PUT ON THE MARHET 


T T eonelats of three strong Iron prongs set solidly into а heavy malleable 
head nnd attached to a three-foot handle; also a wire ejector to loosen 
und throw the weed and roots from the prong. — 

By pressing the prongs down around the roots of the weed and pulling 
out with n1 Яана motion it grasps the roots tightly and pulls them out 
entire and clean, lenving none to spring up again. There is no cutting off 
or tearing the roots. Nothing about it to break or get out of order, so it 
will last for years, | | 

It is as superior to any other implement for pulling weeds as a cork- 
gtrew is to a pair of shears for pulling corks. Anyone can keep a lawn free 
from weeds with very little work, and the work із a pleasant recreatlon, 


For Sale at all Seed and Hardware Stores 
PRICE Ą( CENTS 
CHEAPER THAN ANY OTHER WEED PULLEE 
If your dealer doos not bare them in stock, write to the company 
Agents Wanted Everywhere 


CHAMPION WEED PULLER CO., “4 RAILWAY EXCHANGE BLDG. 


CHICAGO, ILL. 


Please mention Popular Mechanics when writing Advertisers. 
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INVESTMENTS 


We own and offer the following choice Mortgage Investments at par and 
accrued interest: 


45% and 5% 


Бы 


70,000 at 415:—s5ecured on fire-proof warehouse, near business center, 
rented for 25 years at $10,000 per annum net, or Б net on valuation oof 
$200,000, 
&150,000 nt 4 1 p 
worth $560,004. 
$100.000 at 5A—secured on fire-proof corner store in best part of State 
street, to be occupied by owner, worth $275,000, 

$100,000 nt 5¢%—secured on new high-class apartment house on Drexel 
boulevard. Rental $27,600, 

$85,000 nt 5:.— secured on new high-class apartment «house on Grand 
boulevard. Rental $13,800. 


secured on fire-proof store in best part of State street, 


In each loan the paper is made by well-known business men of the highest 
standing and credit. 


1122 First National Bank Building, 
(Established 15805) 
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FROZEN CYLINDERS TO REPLACE WE GUARANTEE PERFECT cooling IT 
WATER TO BOTHER OR CARRY sa NO OVERHEATING 


TWO WORSE PORCA AIR COOLED  BMiPPID Шарт TO BUA AMD ыма WHEN TOU" RE READT. 
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This Engine and Pumping Jack iake the iioa irit à ave Aaa om carta. Almost на cheap ka a inom апо гат 2 
er. [mira icd атас ан Жи АЗ А roi wine most wantel, when it is hot amd dry amd the — , 
miad doa! Mom. Cas be used for separating. churning. cutting, feed, etc, etc., when ma EZR ing. Just the outfit for Semeur — 1A 
Morris, catalogi ü e We el 
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DES MOINES GAS ENGINE AND ELECTRIC CO., 415 Tacoma Bldg., CHICAGO 
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| 


Vol. 7 


No. 6. 


~ Harvesting th the Forests by Machinery 
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Conditions Presented by 1 Ьу Northwestern Forests 
Made Change in Laborious Methods 
Imperative 


In no other industry of such great com- 
mercial importance and rank as lumbering 
have the primitive methods of labor ob- 
tained for so many years. In 1634 the first 
Sawmill in this country was erected on the 
falls of the Piscataqua on the bound- 
ary line between Maine and New Hamp- 
shire, The machinery consisted of a saw 
stretched upon a huge gate or frame, run- 


peculiar buzz of the perfect saws which turn 
out train doads of lumber daily in one of our 
modern sawmills. But, strangely enough, 
the old methods of logging, until very re- 
cently, underwent no relative improvement. 
The trees were felled and londed on sleds 
and conveyed to some water course to wait 
for the spring freshets to carry them down 
to the /sawmills—the whole process being 


Logging Locomotive and Woods’ Crew, Including the Cook and 
His Boxes of Provisions 


ning in wooden slides on ponderous side 
posts and having the pitman connected di- 
rect to. nn overshot wheel. The changes 
from that time to this in sawmill equipment 
need only be suggested, 

Nearly evervone is familiar with the 
whirr of the mighty machinery and the 


carried on by man and horse labor and the 
work only lasting through the winter 
months when the snow was sufficient for 
sledding, Maine saw her forests of pine 
and spruce depleted and wasted br unselen- 
tiic methods, and still no change; the mid- 
dle west began to offer up her primeval 
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stores, and yet no great inventive econo- 
mist rose to stay the foprovident hand. Then 
neross the continent toward the Pacific ond 
the Oregon crept the destructive caravan, 
bewing its path into à wilderness of such 
migniticont growth as only those who lave 
веет ean realize, Here grew the Californii 
redwool, the Washington fir, the Oregon 
pine—a vast wealth, umdespolled, Here, how- 
ever, the oll methods of logeing did not 
apply; the trees were of such huge growth 
and the little. snow that fell during the 
miny season so quickly turned to slush in 
that Salubrious cline. Thus it remained for 
the Great Northwest to apply the long de- 
layed “American method,” 

In time the steel rail threaded the forests, 
machinery replieed many men and horses 
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masts of ships. It is used exclusively in the 
eonstruction of all the war vessels of the 
United States navy, excepting for interior 
decoration, for the masts and spars of rac- 
ing yachts and for flag poles to fly the colors 
of almost every nation in the world. 

In the grey dawn—or enrlier—the woods 
erew turn out of their bunks, which rise 
tier upon ther along the walls ofthe log 
house, and after п hearty breakfast in tlie 
eook-house are off to their work Tw the 
wools, The trees to be felled are marked 
ly: experts who know exactly what trees to 
choose in order to facilitate the work. The 
direction the tree should fall As indicated 
by entting a notch in that ilé. No sooner 
do the markers leave a tree than the fellers 
йге there with their saw/and sharp twa- 


Logs Yarded Near а Branch Railway 


and power was applied wherever possible. 
The work, too, was apportioned anil Sys- 
tematized, each man having. skill In his pe- 
cliar task, am] the operations being con- 
ducted] on a huge scale throughout the venr. 
For instinee, take а Лип company pos- 
sessing 1.000.000 пеген of timber land—not 
un unusual wumher—it will likely employ 
500 men Ad nse LOO horses, 25 donkey en- 
gines, 10 log loaders and will have built up- 
waurla of 100 miles of raihwar, It is esti- 
matal that €ullfornia, Washington amd Ore- 
gon contain 840,000,000,000 ft. of uncut tim- 
ber! Of the Northwestern woods the fir is the 
most valuable, It nttnins n Пешие of 300 
ft.. is straiglt-grained nnd suitable for the 


edzed axes, Spring bourds are stuck in 
notches cut in the tree and on these the 
fellers stand while sawing, The saw, ordi- 
пау, is from eight to ten ft. long, hiv- 
ing a handle at each end and is operated liv 
two men, Sometimes a tree is ко large that 
two saws must be spliced together. The 
first eut is made on the side of the fall six 
or elght ft. above the ground, to ато the 
heavy snp nnd hard grain at the base, nt 
right angles to the line of direction of the 
fall, and one-third way through the trunk. 
The sharp two-elved axes are then used to 
шаке an undereut nnd then the fellers begin 
sawing from the other side. While ther 
work the saw is kept free of resin by 


\ 
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means of a bottle of petroleum hung against 
the tree, So skillful are the fellers that in 
the final operation of inserting wedges in 
the last eut made, they can calculate the 
fall within a few inches, The tree falls with 
ii crash that shokes the earth ond rever- 
herütes through the dim forest, but the fel- 
lers do not panse to regard the fallen mon- 
arch. The work is carried on with fuetory- 
like system and they are off to another 
marked tree almost immediately. Likewise 
the fallen tree has hardly settled Into place 
before it is marked off into the required 
lengths—fronj 28 to 40 ft. Men called “buek- 
ers" saw up the logs as marked, using a 
stiff saw having but one handle, The bark 
ін cut from the side of the log on which it 
Is to be dragged, by “barkers.” This saves 
friction in passing over the rough zrounil, 
In the meantime the path of the lorz to 
the "yarding" point has been cleared of un- 
derbrush and other obstacles hy “swamp- 
ers." The '"yarding" place is some conven- 
ient central point where the logs are col- 
lected until such time as ther shall be sent 
to the banks of a stream or to a branch 
ribway to be loaded on flat cars. Where a 


company has many miles of track threading 
its acreage the yarding may be done imme 


showing Donkey Engine and 
Cable 


The Fellers with Their Saw and 
Two-Edged Axes 


diately alongside n railway, In conveying 
"varded" logs to the railway or stream two 
donkey engines are used. These engines 
have reels would with steel wire eable, 
from 500 to 2,000 ft, of 44 to l-in. wire to 
i réel, ond the two engines are stationed 
the length of the cable apart. The hook 
tender then fastens a heavy chain, which is 
attached to the cable, to the log by means 
of gripping hooks and the yarding engine 
dics the logs to the main skid rond. The 
log is then gripped by the hooks on the ea- 
ble of the other engine, aid it is dragged 
rapidly over the road to the point desired, 
nothing interrupting its passage, save п 
break in the cable or some accident to the 
еп пе. To make a turn the cable is run 
over blocks fastened to trees and stumps 
and, at a signal from the hook tender when 
the turn Is renched, the engine is stopped 
till the block is removed, A &maller cable 
trails after the log as it is dragged along 
and br this the rarnding engine draws hack 
the cable from the landing engine, 

Time was when these same engines were 
used for londing the cars, but now the ideal 
loader rons on the railway track and the 
loading is accomplished much more гару. 
This engine is self-propelling and the larg- 
est size willl handle logs sealing up to 2,000 
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Loading Flat Cars 
ft. and not longer than 60 ft. Its power ap- 
paratus consists of n double cylHimler hoisting 
engine with two friction drenms and agde 
boiler capacity. The hoisting gear incbudes 
i heavy swiveled boom block with пїїйшєй- 
ments, jin. steel wire guy lines, 150 fL. - 
in. steel wire hoisting rope fitted with hook, 
pull-down ropes, eroteli lines aml — buneli 


thains: The loader ig constricted to allow 
empty cars to puss under it. Each axle 


is line In a frame which supports the car 
and this frame-snppert is hingel at the top 
on s large shaft attached to the under side 
of the deck. The frommes may be swung 
outward and пр by means of wire cables ex- 
tending over wheels at the end of the plat- 
form. The car settles on shoes at the huge 
of earner legs and the track beneath It 48 
стелт", | 

In loading ears the londer pulls n train 
of “empties” to the first skidwar, othe 
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wheels of the machine are swung up, the 
spotting eable is run under the engine back 
to the secomd car amd they are all pulled 
forward until the first ear is in position un- 
der the boom. When loading regular fits, 
after the front end is landed the car is 
lhauled forwan] so that the rear end^may 
be londed, and so on throuzh  ihe-whole 
string of ears, Loes max be dragged from 
mich sile of the londer at the samme time, 
often from a distance of 1,000 ft... They are 
skilled right up to the car and then the 
skidding tongs are transferred to the center 
of the log, or if there nre two muir, n pair 
to ench end, whieh plan holds the log much 
speadier ind makes It easier to place it in 
position. The erent improvement in method 
is shown in an instance where a log sealing 
2,000 ft, was skilled br The loader over 500 
fi. of rough итин amd Joraded on a ear in 
just 15 minutes The same task would 
have given men nnd horses five or six hours 
hard labor to accomplish. 

Steam is the power on both donkey ët- 
gines aud loader wid à pack horse is usually 
kept busy all Alay carrying water, The 
nvernge daily record for the loader is from 
100.000 to 125.000 ft. It's operation requires 
an engineer, a top loader anid two look or 
тути] mén. Lozs con be londed from the 
water, from a high bank, or from a ditch. 
The fond is fastened on the ear by chains 
and at Inst the long train of londed cnrs is 
rely to be паше to a main line—the load 
requiring a good strong locomotive, 

The logging locomotive is to the ywoods’ 


A Huge Log Felled in the Northwestern Forests 
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Log Held Steady While Loading 
by Tongs at Each End 


erew what the private earrlage is to the 
citizen. It frequently carries him to and 
from his business; lt conveys the сатр cook 
and provisions, and it is fired by the ever- 
abundant fuel-—woodld, which, if necessary, 
muy be replenished at almost any point on 
the line. 


— m 


A PORTABLE PUMPING ENGINE. 


The portable pumping engine shown in 
the illustration has entered . upon a wide 
field of usefulness. Contractors fini it espe- 
cially convenient in pumping water out of 
excavations and it lins become fm essential 
feature of the equipment of /ithe fire and 
street departments of many cities, where it 


For Pumping Out Excavations 


i» used for draining cellars and pumping 


out sewers and street excavations, 


With an electric motor directly connected 
to the pump, in place of the engine and 
boiler, the apparatus becomes even more ef- 
an electric current is 
available the motor 1s frequently substituted 
The machinery Is nrranged bow and built 


ficient, and where 


espectiliy strong, so that transportation over 
елт ground is rendered safe. 
——P – — 


HOW INVALIDS TRAVEL ABROAD. 


English and German Lines Provide for Their 
Comfort. 


Invalid compartments for fast passenger 
(ruins is one of the features of transporta- 
tion thateis receiving considerable attention 
abroad. English coaches are now provided 


| man Railways 


with a special hammock which is kept in 
the guard's van and may be swung at a 
moment's notice in ense of aceident or ill- 
ness. One German line has provided a 
more elaborate system and las introduced 


forty special carriages, which resemble 
ordinary carriages, exeept that two com- 


partments are arranged with a cot and n 
shelf for medicine, water, ete, The doors 
are wider, also, so that the bed may be ad- 
mitted through them. Specially qualified 
attendants are engaged for these compart- 
ments. 
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MOTOR STREET SPRINELER SUPPLANTS 
FOUR HORSES. 


Along with the motor fire engine, motor 
police patrol, 
cte, comes the motor street sprinkler, the 
first one now being in recular service at 
Hartford, Conn. and already arereredited 
with a promising decree of success 

In general style the sprinkler resembles 
the ordinary build of the horse-drawn 
sprinkler, The iron water tank Is of the 
usual boiler pattern aml has a capacity of 
600 gallons. This tank is mounted on a 
medium-weight truck chassis, power being 
derived from an underslung Exide battery 
of 44 cells, There are two motors, normally 


motor disinfecting machine, 
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disposing of their horses and horse-drawn 
carts immediately. The cost of maintenance 
will be watched very closely and compared 
with the old figures; on this basis the 
actual efficiency of the motor sprinkler wii 
be determined. 


—  — M — — - 
NEW PROCESS FOR MAKING BRICK. 

An English gas light and coke «eonipany 
have invented a process utilizing two of their 
hy-products, clinkers froin the fürnaces and 
spent lime from the purifiers) In. making 
brick, reports United States Consul Stephens, 
of Plymouth, England. 

The proportions of tlie materials used are 
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Genres, of The Fere Vehicle Co. 


Motor Car That Sprinkles 40 Miles of Road Per Day 


rated at from eight to ten horsepower, nnd 
the normal speed is six miles per tour. Whe 
machine covers from 30 to 40 miles daily 
in actual use, or about twice the mileage 
of a two-horse sprinkler with. one change of 
horses: In other words, thé ainachine does 
проп double the work of four feorses, It 
is in the elimination of the horse that the 
motor sprinkler obtains its greatest advan- 
tage, At times when the sprinkler cannot 
be usel on secount of the season or wet 
weather the owner is not obliged to malin- 
tain horses in Meness. thus deriving no 
profit from hi« expense, as he would in the 
сазе of the oll xeliele. 

For use on the paved streets of the city 
motor vehicles are admirably adapted anid 
itis now bitten Anatter of a short time until 
they shall be/installed for many forms of 
municipal service, The results with the 
electric street sprinkler, however, it is said, 
do not warrant the sprinkling company's 


about one-fourth lime to one of clinker, anid 
the two are mixed and then raised into a 
ealelnin:zg tower пий converted into carbonate 
and silicate of calcium. Jt is then slaked 
with water and two more parts of clinker 
to one of calcium material is ndded. The 
proper amount of water Is added and the 
mixture is passed throuch a tempering mill. 
After that it is carried to a platform and 
delivered to a toggle press, out of which the 
brick is turned in soft form. The bricks are 
then placed on wagons and run into an 
“tito clave,” a large tubular vessel, having 
capacity for 7,000 brick, in which they are 
subjected ta 110-lb. pressure for 12 hours, 
after which they are stacked ready for sale. 

The resisting strength of these bricks is 
350 tons to the square foot and the absorp- 
tion of water is very small—about 44 or 5 
per cent. They bare  sueccessfullv with- 
stom tests of alternate freezing ond thaw- 
ing and also acid tests, 
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MOTOR STEAM FIRE ENGINE FOR LON- 
DON FIRE BRIGADE, 


The London fire brigade lias just been 
provided with n motor steam fire engine 
of DO hp. capable of throwing 500 gal. of 
water per minute to à beight of 150 ft., and 
the -most powerful of its kind in that city. 

The boiler of the engine is fitted with a 
petroleum burner of new pattern and pro- 
duces steam very quickly. A pair of in- 
verted steam cylinders driving two direct 
and double-acting pumps comprise the ma- 


GOT 


large hose-box and the machine will carry 
eight firemen and an engineer. The road 
wheels are of the artillery pattern, with 
steel rims and solid rubber tires, 

Engines of similar type have been in- 
stalled in many of the important English 
cities, 

— —— Q—— —— — 


ACETYLENE USED FOR BLASTING. 


Acetylene has not met expeetations for 
lighting purposes in Germany, According to 
lending papers there, 


U. & Consul-General 


chinery, which is placed vertically between 
the frames dn ront of the boiler, The 
power for propulsion fs tnken from n erank- 
shaft on this engines says Technics, London, 
by putting a eonuter-shaft into gear, from 
which the road wheels are driven by a pair 
of steel roller chains running over sprocket 
wheels, Only one set of machinery is re- 
quired for propelling and pumping, as it is 
possible to connect or disconnect the pump 
pistons from the engines in a few seconds. 
A hond- wheel with irreversible genr is used 
for steering and levers for steam, reverse 
and brakes control the engine, There is a 


The Powerful Motor Fire Engine of the London Fire Brigade 


suenther, at Frankfort, announcers n new 
use for ealeinn carbide, It enn be used aa 
nu explosive, the process being à very sim- 
ple one, 

By means of an air mixture explosive 
force is obtained whieh can compete with 
that of powder ond dynamite. The explo- 
sion takes place in an air chamber and i8 
caused by an electric spark. For this pur- 
pose carbide of caleinm is reduced to small 


particles and put into a cartridge, consist- 


ing of a tin box. In this the carbide les ut 
the bottom and above it is a partition filled 
with water. Above this is а vacant space 
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with the electric percussion device, On the 
side of the cartridge is an iron pin by 
means of which the partition between the 
carbide nnd the water can be perforated, 
After the drill hole has been completed the 
cuirtridee is placed in it nnd the liole is 
Closed with a woolen stopper, Then the 
protruding iron pin 15 dealt a blow, by 
Which the partition Is perforated and the 
water is caused to come in contact with the 


The 


Electric Funeral Car 
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carbide, whereby acetylene gas is generated. 
This mixes with the air of the drill hole. 
After five minutes the gas is ignited by an 
electric spark. 

By this method of blasting the rock is said 
to be not thrown ont, but rent with in- 
numerabile cracks, so that it enn be easily 
removed nfterwards. About 1.7 oumnees of 
carbide, which produce about 16 quarts of 
acetylene gas, are used for cach cartridge. 


= p 


Has Many Advantages Over the Old Way 


The electric funeral car is the latest de- 
parture in street railway equipment, and 
affords many advantages over the old meth- 
òd of traveling to the cemetery In carriages. 
The ear is run to à point convenient to the 
house, at n pre-nrranged time. The privacy, 
speed, and warmth in winter of the con- 
vevanee combine to relieve what Is often a 
trip dangerous to health, especially of peo- 
ple advanced in years. The expense also 18 


mourners. The other compartment is ir- 
гип е similar to the regular passenger car 
With cross sents capable of boiling thirty- 
five persons, 

The casket receptacle As 8*5 feet long and 
92 Inches wile, mb the top comes to the 
level of the window /rail, leaving plenty of 
space above; for floral contributions, Access 
to the casket compartment is had through a 
door fiom the outside, hinged at the bottom 


Electric Funeral Car Used in Buffalo 


aid to be less, placing the converance with- 
in reach of n large mumber of persons. 

The International Halhway Company of 
Buffalo, X. Y., at die reqoest of undertakers 
and the public generally lias constructed a 
car of special design for the sole purpose of 
carrying funeral parties to cemeteries in the 
neighborhood of Buffalo nnd surrounding 
eities, The ear was built In the shops of the 
company, and as it now stands is divided 
into two geparate compartments, 

The front and smaller of these contalns 
the casket compartment, which is aceessible 
only from the outside of the car, and a long- 
itudinal seat for the pall-bearers and chief 


us may be seen in the illustration. In plac- 
ing the casket in the car the door is let 
dowi, n sllding shelf is drawn out and the 
casket laid upon it; after being fastened by 
severi] pers the shelf is pushed back again 
and the door Is locked. 

The exterior and interior of the car is fin- 
ished in a dark green with heavy draperics 
at the windows and doors, А charge of 
from $25.00 to $35.00 is made for the use 
of the car, and, says the Street Railway 
Journal, the greater comfort, privacy and 
convenience of the funeral car as compared 
with horse-drawn coaches seem to be ap- 
preclated by the publie, 
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Mexico to Compete with Panama Canal 


Isthmus Railway Shortens Haul 1,000 Miles or More--Saves 
Four Days’ Time--Cargoes Must be Transferred 


Immense Electric Crane Used in Building the Breakwater 


Mexico will compete with the Panima 
Canal, not with a water route, but with a 
steam railroad. President Diaz is the mov- 
ing spirit and is pushing the work with re- 
lentless energy. Alréady the track work Is 
completed, and the terminal harbors nre be- 
ing constructed to equal any in the world. 

The rond is 125 miles long, connecting 
Coatzacoalcos on the Atlantic side with 
чаппа Cruz, the Pacific port. At both places 
enormous breakwaters are being built far 
out Into the ocean, and great wharves, some 
of stone and, others of steel are nearing 
completion. / When the plans are worked 
out m grent fleet of the largest ocean-going 
stemmers can tie up and all unload at the 
ваше time. 

It has remained for the present adminis- 
tration to execute a very old iden, Ав long 
ngo ns the sixteenth century п survey for an 
isthmus canal was made over the route of 


з № 


the present railroad, and from time to time 
(uring the succeeding wears new plans and 
re-surveys have been made, Wars and 
changes in administration have always pre- 
rented the completion of any of them. 
Mexicans, Englishmen and Americans have 
in turn been granted concessions, all of 
Which resulted In failure, 

In 1881 James B. Eads, the grent Ameri- 
сап engineer, planned a ship railway by 
means of which loaded vessels were to be 
floated into a great cradle resting on 
wheels, amd to be drawn by locomotives 
across the isthmus on a railway of several 
rallis, and again floated at the farther ter- 
minal, This would have obviated the trans- 
fer of the cargo ns will now be done, Eads 
Wis very sanguine of success from an en- 
Fineering standpoint, and was granted a 
concession. The magnitude and eost of 
the undertaking, however, discouraged 
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Terminal Harbor Under Construction at Coatzacoalcos to Be One of the 
Finest in the World 


financiers, and this plan, too, was finally 
abandoned after considerable money had 
been spent in preliminary work, 

The concession under which the present 
construction has been done, was executed 
May 31, 1904, with the English firm of 8, 
Pearson & Son, This concern took over the 
railway already in operation, completed the 
gap necessary to finish the line, and began 
the harbor work, which is already well 
along toward completion. The working 
agreement runs for 51 years, during which 
the net profits are divided between the gov- 
ernment amd the Pearsons, For the first 36 
years the government recelves 65 per cent, 
the contractors 35 per cent. Thereafter by 
periods of 5 venra the government receives 
more until during the last 5 years it is to 
have тб per cent, 

The track is of standard gage, of &0 M. 
tail, laid on ereosoted pine, native hnrid- 
woods and California redwood ties, The 
bridges nre steel, the grades anid curves 
casy: the highest point is only 760 ft. above 
sen level, The rond is very picturésque- in 
places, winding through lofty canons which 
rise abruptly for 5,000 feet, 

The road is the first In Mexico to. burn 
oll in its iocomotives. This oil comes in 
tank steamers from Beaumont, Texas, and is 
30 per cent cheaper than other obtainable 


fuel. Storage tanks nt the Atlantic terminal 
constantly contain 1,500,000 gallons; local 
supply stations along the line are kept 


filled. ОП has been found, on the Isthmus, 
and is expected in the near future to furnish 
the supply. Native off [s already sufficient 
to run the company’s machine shops. 
Immense electric cranes are now being 
erected for discharging and loading vessels 
In the quickest possible time, These cranes 
will transfer direct from the ship's hold to 
cars, or through hatehes in the roof into the 
warehouses, “The terminal yards are very 
complete; in fact everything has heen 
planned with the main object of saving time, 
The saving in sen travel by using the 


isthmus railway as compared / with the 
Panama Canal, is stated by Modern Mexico 
to De: 


New York to Ban Franctaco,.....(miles) 1,182 
mew York to Sitkn x. ^ T. t " 1,208 
Mew York to Yokohama... Asses: " 1,221 
New York to Ноо. ...7....... " 1,189 
Now Orleans to Bin Frauciseo.... : 1,554 
Liverpool to Sun Franecisco........ " 197 
Liverpool to Honolulu... VEG ad M S65 


As the average freight steamer makes 250 
miles a day there is about four days’ dif- 
ference in -fadvor/of the isthmus railway, al- 
lowing two days for unloading and re-load- 
Ing on the Гатау and one day for pas- 
enge nf steamer through the Panama Canal. 
Of course there are many cargoes which it 
would be impractical to transfer, and it is 
ибен there will always be a walting 
steamer nt the farther terminal to receive 
the goods, and destined to the port of de- 
livery. In the ense of getting a warship 
or other vessel across the isthmus of course 
the canal would be the only way, 

lt is estimated the cost of canal tolls, sav, 
$2,000, and four days’ sailing, say, $8,000, 
for a B.000-ton cargo would about equal the 
trinsfer and freight charges via the rnil. 
wav, but there would still be the saving of 
four daya’ time. 

President Diaz recently completed a tour 
of inspection of the railway and harbor 
works, and was well satisfied. with results 
already accomplished and progress being 
шайе, 

— — 


PANAMA CANAL CONSTRUCTION. 


Construetion work on the Panama canal 
will be actively pushed on the same business 
principles which characterize railroad operi- 
попе, The President las reorennized the 
canal bonrd and placed In charge an experi- 
enced railroad man, Theodore P. Shonts, wlio 
anys “Direct business methods, publicity, and 
absolutely no politice—this is the keynote of 
the policy of the Panama canal commission. 
We nre all pitehinz in with our coats off, and 
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there wil be no time lost either now or In 
the future," 

Ав a graceful compliment the govern- 
ment has sent an invitation to Ешки, 
France and Germany to furnish each three 


Theodore P. Shonts 


engineers to assist our own engineering de- 
partment in an advisory capacity. 


TO AVOID RISE OF ACETYLENE EXPLO- 
SIONS. 


There are a few facts concerning neety- 
lene gas, which if borne constantly in mind 
nud properly regarded will greatly ellminnte 
the dangers of explosion with this /gns. 
Acetylene gas is of the same weight us nt- 
mospheric alr, consequently ait eünnot be 
removed from a *eceeptaele by merely open 
ing the receptacle, nor even bx forcing. air 
Into it, but the gas and air. combine to form 
an explosive, For this reason ПЕ should 
never be brought near icetvlene apparatus 
Which is being cleaned; repairs of i vessel 
that has held acetylene, until it has been 
filled with water should not be made with n 
soldering iron oor fle. A person smoking 
tobacco should not approach the acetylene. 

Acetylene дия apparatus should not he 
made of sine, ne this metal is especially 
subject to the /action of the gas, and two 
yeurs is sufficient to disintegrate it and leave 
it full of Small holes, Galvanized iron, or 
blnek- iron galvanized after it has been 
made up, is advised as a sultable metal, and 
the apparatus should be most carefully test- 
ed, ns the lowest explosive limit of this ens 
is 3 per cent ncetvlene and 97 per cent alr. 


GOGGLES FOR LOCOMOTIVE DRIVERS. 

Engineers on the Chicago and Alton Rail- 
road system now protect their eves by the 
use of sutomobile goggles, The goggles 
were first tried by Engineer Frank Benja- 
win, driver of the fast passenger train run- 
hing between Chicago and St. Louis and 
known as the "Hummer," The engine is a 
monster, with driving wheels 7 ft. 2 in. in 
diameter and capable of making a speed 
of 70 miles an hour under ordinary pressure, 
At the top of a certain grade on the line 
where the highway runs parallel with the 
track, automobilists often wait for the fast 
train and race with it. It Avas at this time 
Benjamin realized that the automobilists 
hid one point of advantige—their gzoggles— 
while his eves were filled with dust. The 
next run when Benjamin poked his head 


Engineer Benjamin Wearing His 
Goggles 
out of the cab window, he also wore a pair. 
The goggles are an important innovation 
among the engineers on the Alton, and when 
they come in from a run with grimy hands 
nnd faces, the clear white disk around the 
eves testifies to the protection afforded by 
their uae. 
————— — 


UTILIZING BLACK SMOKE. 


Black smoke is utilized in many Belgian 
factories instend of being allowed to pass 
off into the open air, says the Journal of 
Gas and Sanitary Engineering, London. 
Fans drive the smoke into a porous recep- 
tacle, over which flows a strenm of petrol- 
eum or other liquid and the smoke is con- 
verted into gas. This gas cives n high heat 
nni is used for running gas engines, | 
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HOW TO ТАКЕ MICROPHOTOGRAPHS. 


Any photographer can take up the branch 
of microphotozgraphy without putting n large 
sum into special apparatus. Ordinarily the 
photographer considers that this branch in- 
volves an outlay of about $300 and then a 
years time spent in learning to run the ma- 
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microscope as nearly as possible, An image 
can be secured without either camera lens 
or microscope eyepiece, or without both, but 
more satisfactory results are secured with 
these lenses in place, Cover the juncture of 
the camera aud the microscope with black 
cloth, This too can, on occasion, be adis- 


pensed with. 


Arrangement of Camera and Microscope 


chinery successfully, Пе is deluded! Mi- 
crophotographs can be made with an ordi- 
пагу camera—any cumera which has a 
ground glass for focusing will serve. 

Mount the object to be photographed and 
place it In a compound microscope in the 
usual way. Bring down the microscope tube 
till its nxis is horizontal and place the sul 
stage reflector so as to throw a strong light 
through the section. Then place the camera 
directly back of the microscope, so that the 
camera lens is within a half inch of the 
microscope eyepiece, the axis of the camera 
lens coinciding with the lens mn the 


Section of Plum Graft 


To loecnte And focus the image on the 
ground glass, the substage reflector must be 
пај só that it gives n strong and even 
ilmüaination oll over the field and both ml- 
eroscope and camera must be focused. These 
list two operations can be combined at 
dimes, to an extent, and after a little prac- 
ties exact focusing becomes an acquired 
habit, and with the naked eye п minute dif- 
ference in mleroseope focus can be dis- 
cerned. 

Anything that ean be seen in the micro- 
scope сап be photographed on the plate in 
this way, and sometimes the effeet in the 
photozgrnpl is better that that which was 
impressed on the vision, The quality of the 
work is equal to that produced with expen- 
sive machinery. The illustration gives an 
example of the results obtained with this 
apparatus. The subject is an indifferent sec- 
tion of wood tissue, unstained, and prepared 
not at all, It is magnified 1,000 diameters 
and the pitted wood cells of the ducts are 
plainly visible. 

— —— ie —————— 


During a recent voyage when n heavy fog 
had shut down and rendered navigation 
perilons, the liners "Kaiser Wilhelm II" and 
the "Teutonle" were warned of the latitude 
and longitude of many huge icebergs by 
menns of wireless telegraph messages sent 
from the Cunarder “Caronia.” Wireless 
telegraphy is destined to find its most im- 
portant field in rendering the navigation of 
the seas less perilous. 
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Plunges Into Space 4,000 Feet Above the Earth 


Most Daring Test of Flying-Machine Ever Made—Machine with 
Operator Towed up by a Balloon and Cut Loose 


"Cut Loose from a Ballo 


Cut loose from a balloon 4,000 ft. in the 
air and under the guidance of a skillful 
aeronaut, Professor John J. Montgomery's 
birdlike aeroplane made a successful and 
spectacular flight at Santa Clara College, 
California, a few days ago. The machine 
which weighs but 42 Ib. disported itself with 
something of the grace and buoyancy of a 
wild bird, though its wings sustained the 
weight of a 142-Ib. man. 

The aeroplane consists of four wings, hav- 
ing a sprend of 22 ft. and built of spruce 
ribs with light cross ribs of hickory, upon 
which canvas is stretched. Бас of these 
wings is rigid nt the front, and a series of 
guy wires which are eontrolled by the nero- 
naut run from the frame to which they are 
attached to points along their sides. When 
the aeronaut pulls thé wires ane wing curves 
downward while the opposite wing relaxes. 
The four wings aré operated as but two. 
The machine is steered by a tail whieh the 
aeronaut raises ef lowers at wil. When It 
is tilted upward the machine raises in front, 
or to dip downward athe tnil is lowered. To 
alight the aeronaut raises the tail at the 
close of the descent and the machine fns- 
&umes a horizontal position and the aeronaut 
may. step off, 

Such was the machine on which the flight 
wis miauüde-—probably the nearest approach 
to Яті man has ever achieved, The as- 
cent was made by means of a huge egg- 
shaped balloon, which broke away from its 
moorings just before the appointed time and 
arried the aeronaut up sooner than he had 
intended. А great altitude was attained 


on 4000 Feot in the Air" 


with startling rapidity, and at a height of 
somethinz more than 4,000 ft. the aeroplane 
was ent loose from the balloon. It instantly 
settled/ on its wings while the performer 
directed it in circles, or caused it to mount 
or dip. Then he began steering downward, 
Awd lizhted without the suggestion of a 
shock on a spot previously selected. The 
Aight occupied just fifteen minutes and was 
carried ont in every particular just as pre- 
viously аттап ей. 
T T T EU 


CONCRETE BEAMS 102 FEET LONG. 


Elght huge concrete beams 102 ft. high 
support the roof of a concrete warehouse 
now under construction in Los Angeles, Cal. 
These beams are the largest ever made of 
concrete, 52 ft. being the nenrest approach, 

The building in which these huge sup- 
ports йге being used is being built entirely 
of conerete for experimental purposes, The 
wills nnd roof are of conerete blocks and 
While the front Is bullt up of compressed 
brick, it Is coated over with a layer of the 
concrete. The Inst beam finished supports 
the middle arch of the warehouse and for 
all its great length is less than 2 ft. thick. 
Iron hooks were imbedded in the huge 
beams before the concrete set and it is in- 
tended to attach a suspended gallery to 
them. It is said that when the supports 
were removed from the beams they had 
settled but sixty-eight-hundredths of an 
inch.—Contributed by R. W. Elliott, Los 
Angeles, Cal. 
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Building the Highest Bridge in the World 


Work Proceeds 400 Feet Above the Zambezi's Boiling Pot-- 
How the Telephone Furthered Construction 


At a point on the Zanmibexi river, just be- 
low the magnificent Victorian Falls 
Where the river disappears into a deep can- 
on, in the midst of the most 
growth nnd beantiful scenery to be found 
In Africa, the construction of the highest 
bridge in the world is proceeding to a sue- 
cessful completion. In the vist solitude of 


— 


and . 


luxuriant 


thysmal deep and link the shores of that 
smilinz land, Just below the precipitous 
Manks strike sheerly down 400 feet fo the 
deep river and the “Boiling Pot" that 


marks its entrance to the 20-nille canon, 
Above the river, in mideair, and suspended 
from the approach spans by wire ropes, 
the grent 


swings traveling safety-net or 


p 2808 
=чаш сч = 


2n 
LI Ё 


"Suspended From the Approach Spans Swings the Great Traveling 
Safety Net or Cradle” 


an untamed country the bustling camps of 
workmen With thelr modern engineering 
devices have been established for some 
time, and already the approach spans reach 
out from either side like two huge arms 
Which would fain elasp hands across the 


cradle, which is td catch workmen and tools 
should either fall from that giddy height 


abore, 


The erection of the mighty span is unique 
in the annals of bridge construction. Ow- 
ing to the conditions presented by the deep 
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umm. 
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Crossing the Gorge in a Sling 


gorge it was impossible to erect scaffolding 
and the structure, which is built on the 
cantilever principle, has been entirely self- 
supporting, The first means of crossing the 
gorge employed was by firing across n rock- 
et to Which а slender cord was attached, 
Then а stouter cord was drawn aerosg, ати] 
finally a telephone wire, and telephone 
communication was immediately set up. The 
distance straight across the gorge at the 
point selected is only 600 ft, but the tele- 
phone saved the engineers travelinged dis- 
tance of ten miles around After the tele- 
phone wire, came п marked steel wire on 
which a strain was put, A spring balance 
Which computed the sag of the wire was 
the means of measuring the strain. For a 
time workmen and tools awing out across 
the gorge on a strong steel cable; later an 
aerial electric cableway $00 ft. long and 
capable of carrying, ten tons was provided. 
One of the illustrations shows the aerial 
car passing along this cable way. 

The total length /of the Victoria bridge, 
which will form an important link in the 
Cape to Cairo afrond, is to be 650 ft., com- 
prising three spans. The northern approach 
span will be 6215 ft. long, the southern 87!5 
ft long and. the main span 500 ft. The dis- 
tice from rail level to low water level is 
just 420 ft. to high water level, 280 Ft. 

In design, the bridge is intended to en- 
hance rather than detract from the gran- 
deur of the spot. All that appears above 
the tracks is a simple iron railing. There 
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4re no concrete piers or unsightly towers; 
yery little masonry is visible; the structure 
appears but a lattice work of graceful zird- 
ers. A huge hotel is being constructed near 
by and an area of six miles on each side 
of the river is to be reserved as m publie 
pirk. It is expected that the place, will be- 
cone a point of great Interest to tourists. 
The Cape to Cairo route will not be n 
continuous trunk line, but will eomprise 
4.000 miles of railroad and 2.00) miles of 
waterway on lakes and the Nile river. 


NEW TOY FOR THE FOURTH OF JULY. 


The small boy may yet be able to cele- 
brate the glorious Fourth after his heart's 
desires and swithout danger to himself, de- 
spite all that has been said about a “hiood- 
less Fourth." A member of the Lehigh Uni- 
versity, it is said, has invented a toy can- 
non which makes a loud report and a bright 
flash..but.cannot explode nor burn, and 
shoots corks only. In this toy an electric 
spark ignites gas and air, which causes the 
report aud flash and shoots the cork. The 
flame emitted is of such low temperature 
that it will not scorch tissue paper. The 
enst/ of 5,000 shots by the cannon will not 


he’ more than 5 cents. 


The Aerial Electric Cable Which 
Now Spans the Gorge 
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BLOWING SAND OUT OF WELLS BY COM- 
PRESSED AIR. 


High Pressure Creates Artificial Geysers—Ma- 
terial Spurts 75 Feet Into the Air 


For removing sami from wells the сот: 
pressed nir method recently experimented 
with may prove to be superior to the sand- 
pump, though the method has not as ret 


“With Geryser-Like Effect the Ma- 
terial Shot 75 Feet Into the Air" 
been tried nnder wholly favorable от: 
tions, The process consisten pumping up 
а high pressure in the receiver and disehlarg- 
ing it through a small pipe put down into 
the wel. By this means the sand is. stirred 
up and carried off by the lare flow of water 
due to the action ofthe airlift. This nc- 
tion is во Violent that fay /rust on the per- 
forations is knocked off fd blown out also, 
Three wells of different depths and pre 
senting different conditions were experi- 
mented with In wene waiter and sand shot 
nto the air fo m height of ТП ft., making a 
roaring alse ns. if came, but despite the 
amount of materia! discharged, the flow of 
the water remained about the same. In 
another having a 6-in. wooden casing fine 
sand poured іп as rapidly ns it was pumped 

out. 
Several important facts were 
however, says Compresred Air. 


decided, 
To obtain 
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good results with the air lift the well must 
be able to furnish enough water to carry 
off the sand, rust, ete, in the discharge; it 
is sometimes better to pump the well stead- 
ily rather than to use the discharge from 
the receiver, Sudden diminution of pres- 
eure on the inside of the casing is caused 
by a discharge from the receiver, and if 
the casing is old and the wells water snp- 
ply small, the casing may collapse, At Is 
hot always necessary to put the end of the 
air pipe at the bottom of the well. / With a 
careful study of these deductions, excellent 
results may yet be attained by this means. 
- (Ae ————— 
SHOOTING THE CHUTE ON BOARD A 
CRUSIER. 


At n children’s party. given on board an 
English eruiser in the Bosphorus strait re- 
cently a canvas ehute sloping from the up- 
per bridge down to the deck was rigged up, 
and was the most popular amusement Ar- 
ranged for the children. As will be noted 


Shooting the Chute 


from the illustration the canvas was se- 
cured with strong ropes to the guard-rail, 
and then to test its safety feveral of the 
heaviest officers made preliminary slides, 
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The Apron Stretcher in Naval Surgery 


Surgeon Lung, of the American Navy, Invents a Life-Saving 
Stretcher. 


The most important nuxilinry to the work 
of the surgeon on board a man-of-war, 
which has nppeared in many years has been 
invented. and tested by Dr. George A Lung, 
chief surgeon on the battleship “Kentucky,” 
United States Navy. The doctor has named 
his device the “Apron Stretcher": it is to be 
used on all the vessels of our navy, and 


і 


Injured Sailor Being Let Down From Fighting Top. 


wil save not only untold tortures to many 
п brave sailor, but many lives. It is some- 
thing which has long been needed, for 
nowhere nre necidents more likely to occur, 
even in times of peaee, than on a modern 
man-of-war 

Owing to the crowding of men in relative- 
ly small places, the employment of complex 
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Manner of Removal From Turret. 


meechanien] contrivances, and the hazarids 
of unusual occupations, many accidents are 
not uncommon. These conditions that pre- 
vail in times of peace are aggravated a hun- 
dred-fold during an engagement. Then the 
hurry and excitement, the dangers incident 
to handling explosives and ammunition, and 
the firing of various weapons of war, to say 
nothing of the countless dangers Imposed ly 
the enemy, multiply the chances for in- 
jury innumerably. The character ofthe in- 
juries will vary from slight contusions to 
complete destruction of the body, 

In a battle on land the fighting line will 
probably shift its ' position leaving the 
wounded in a zone of comparative safety, 
but on the battleship the removal of the 
injured is full of peril to both the hospital 
corps and the wounded, 

Unless one has been on a. modern man-of- 
war and examined its interior construction 
he ean have no ndequate eonceeption of what 
the naval surgeon lias to contend with In his 
eare of the injured, 

With its mass of machinery, its tangle of 
pipes, condwits, wires, rods and hoists, its 
labyrinths of compartments, its maze of long 
narrow and often tortuous passages, its 
hntehways leading down to depths or open- 
ing up to lofty elevations, it is confusing 
in the extreme, The structure Js ns com- 
plex as the human anatomy. The multiplic- 
ity of barriers are as embarrassing as those 
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artificial obstructions one encounters In au 
obstacle race. Even for a healthy sonuni 
man to move about within a man-of-war, 
auch as we have in mind, calls for almost 
the constant use of both hands and feet, anil 
mare than ordinary agility. 

There are coal bunkers into svhieh nen 
zo, work and are sometimes injured, the 
only exit from which is through a cirenlar 
opening twenty inches in diameter, There 
are military tops many feet from the deck 
in Which men are stationed in time of battle, 
and while there they may be /severely 
wounded, Access to and from these tops is 
throuch a small aperture in their floors nnd 
down many feet by perpendicular ladders, 
and over bridges and various platforms. 
There are fire rooms, whose only means of 
egress, especially during An engagement is 
п perpendicular ladder twenty or more feet 
in height. And so one might zo on naming 
many similar difficulties encountered in go- 
ing from one part of a ship to another, Oli- 
viously the patient cannot be treated where 
he is injured; the problem has always been 
how to remove him to another part of the 
hip, or to another ship. Suppose, for in- 
Stance, m-máün has his lez broken while in 
the upper/ forward fighting top of such a 
ship as tlie “Kentucky.” A healthy agile man, 
free handed and free footed, would come 
down climbing over the following stru 
tures:—Through the lubbers hole In the floor 
of the top, down by n Indder let in the side 
of the mast to the lower fighting top, thence 
through a similar Inbber hole, and down a 
similar ladder to the searchlight platform, 
thence to the bridge on top of the pilot 
house, thence down a narrow stalrwar to 
the forward bridge, thence down another 
ladder to the fore and aft bridge, thence 
down another ladder to the upper deck, 
thence forward twenty or thirty feet to an- 
other ladder to the maln deck, thence down 
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Descending Steep Stairs 


still another ladder to the berth deck on 
which the sick bay is located. Excepting 
the lidders on the side of the steel mast, 
all the other so-called ladders аге really 
flights of stairs made of steel and inclined 
at ап angle of forty-five degrees, nnd about 
twenty inches wide from side to side, Their 
sides are protected by hand ropes, that is 
п single rope on which one ordinarily holds 
in going up or down, The average Anan 
would almost prefer death to the suffering 
entailed in being carried down in the arms 
of his mates, as fireman rescue people from 
burning buildings. 

With all these conditions-1n mind Dr. Lung 
set to work, to invent something practical, 
nnd he succeeded, His apron stretcher con- 
sists of a frame of nsh, 6 1t. 4 in. long, with 
canvas hand!es on the ends and sides. The 
frame is covered with canvas, with a flap ex- 
tending along each side which spreads out 
like the lenves of an open hook. The patient 
is placed at Tull/length in the stretcher, 
then the side flaps are laid over the body 
and fastened securely with hooks and lac- 
ing through holes in the canvas flaps. When 
the lacing is done the man is held as firmly 
ак a corset holds the body, nnd he can be 
carried im any desired position, let down 
with a rope, or hauled up as the case may 
be, The streteher incloses the entire body 
very much as a broken arm or leg is held 
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іп а splint. The canvas con be fastened 


Ё 


f 


loosely over the injured part, nnd the plic-` 


ing of the patient is the work of only a few 
moments. The stretcher is equally valu- 
able for police ambulances and other outside 
hospital work. 

Dr. Lung is a genuine fighting surgeon, In 
April, 1899, he accompanied a detachment 
of 60 American officers and men, who left 
Apin, Samoa, with a detachment of British 
marines for the purpose of Drenaking up a 


camp of rebellious Mataafa natives. The 
party was ambushed nnd alb the officers 


killed, leaving the command in the hands of 
Dr. Lung. He fought his way desperately 
to the American consulate, Avhich was only 
reached after many hours of great danger. 
The doctor also took part in the Boxer 
trouble and awarcheld Avith our forces to 
Tekin. Later he had. entire medical charge 
of the province of Cavite, in the Philippines, 
during the plagne; and cleaned the towns, 
streets nnd houses ns they lad never before 
been cleaned.) He holds rank ns lieutenant, 
and has served as the President's pliysician. 
— de — —— — 
WOOD-OIL—CHINESE PRODUCT— PUT TO 
MANY USES. 


Wood-oll—produced from the nuts of the 
"wood-oil tree of China—bhas found such a 
conl market in this country for the past six 
years that the cultivation of the trees from 
whieh It is extracted is being experimented 
With here. 

There are three grades of the ofl, light- 
Yellow, brownish, nnd black, the first being 
the grade used most. For polishing unpaint- 
ed boats it gives the wood a bright, clean, 
light-rellow appearance, acts йв а preserv- 
ative and makes the craft impervious to 
moisture. Alixed with quicklime it makes a 
good glaziers putty. It is, also, n good 
dressing for leather, and makes nn excel- 
lent varnish for fine furniture. It is used in 
&onap-maklng. also. 

In this country the trees would not bear 
nuts farther north than Georgian or Alabama, 
hut might be grown for shade trees and 
their wood in colder climes. The trees ny- 
erage about 20 feet in height nnd from 7 to 
10 inches in diameter. They are very stately, 
with smooth green hark and spreading 
branches, The nuts on the tree are about 
the size of n small orange, and have ser- 
mented shells which burst open when the 
fruit is ripe, These shells contain three tri- 
angular seeds resembling Brazil nuts In 
taste and shape. 
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DISINFECTING MACHINE MAEES SHORT 
WORK OF GERMS. 


The health boards of a number of large 
cities are watching with interest the results 
produced by a novel germ killing machine 
recently added to the equipment of the San 
Francisco Health Department, The machine 
whien is self-propelled, is called the “Steri- 
lizer,” and whenever there is a coll from an 
infected house, it lumbers away at the rate 
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MAKING CEMENT POSTS. 

Farmers all over the country are learning 
that the cement post is the proper substi- 
tute for the old wooden ones which have 
always caused considerable trouble, rotting, 
blowing down, or being rubbed down 
by stock. Many farmers are now making 
their own cement posts, A correspondent 
of the Rural New Yorker, who did his, 
tells how he went about it. He says: 
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Disinfecting Machine in Use in San Francisco 


of six miles an hour to render clean and 
sanitary the cdisease-infested habitation 

Bedding, carpets, clothing nnd other arti- 
cles where the germs are apt to linger are 
loaded into a evlinder, b by 7 ft. in dimen- 
sions, located at the rear of the machine and 
then the air-tight door is swunz to and se- 
cured. АП the air is then «drawn from the 
evilnder by means of acvacitum pump and 
steam at а pressure of 26 lb/to the square 
Inch is turned in. By reason of the absence 
of airand the high pressure, the steam pene- 
trates between every fiber of the carpets, 
and through the thick Anattresses, doing its 
purifying process in a thorough manner. At 
the end of 30 minutes the steam is turned 
off, every. germ having been destroyed, it is 
said. 

When tine fabrics, such as silks and tapes- 
tries, are to be disinfected formalin is used 
instead of steam. A half pint of formalin 
placed in the cylinder forms a deadly gns 
which kills the bacteria in n few minutes, 
without injuring the articles. 


a ER, 


The first step is to make a mold in 
which the post is to be east. This mold is 
nothing more than a wooden box without 
lid, and made in the shape you want your 
post. A common form is that of the old- 
time sawed post, tapering from the bottom 
to top. The sides of the mold should be on 
hinges, so that when the post is made they 
can be dropped in order to facilitate the 
removal of the post. The mold ean be held 
together by means of clamps or hooks, 

To prepare the cement have a strong mix- 
ing box, and into this put cement and a 
sharp sand in the proportion of one part 
of cement to five of sand. Some finely 
crushed stone may be nsed with the sand. 
Some use one part cement to six of sand, 
but the less sind vou use the stronger your 
post will be up to about half and half. 
Mix cement and sand thoroughly dry, and 
then add water until you have the mixture 
in the shape of soft mortar. Lay mold 
down on s eouple of blocks near mortar 
box, and in it place three or four strands 
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of barbed wire, bent and curved so they 
Will run all through the post. Then fill up 
mold with "grout" (or sand nnd cement), 
smoothing off the top with n trowel. If you 
want eyes In posts to fasten fence to, take 
л heavy wire or small rod and make some 
staples which may be inserted in the post 
While the cement is still soft. If vou do 
not care to wait for the cement to set It is 
not n bad plan to have two molds, so that 
one post will set or harden while the other 
is being made. The cement post will break 
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TRANSPORTER BRIDGE 1,000 FEET LONG. 


An serial ferry or transporter bridge, 1,000 
feet long in the clear, and spanning the Mer- 
sey has been opened to service connecting 
Widnes and Runcorn. The bridge has the 
longest span of any bridge In the United 
Kingdom designed for road traffic. The over- 
hend truss-work is hung from two cables 
each containing 2,413 wires and xwelghing 
243 tons, The truss is 18 ft. high by 35 ft. 
wide and allows a clearance of 42 ft. above 


Am Aerial Ferry 1,000 Feet Long 


off sometimes unless there is п rod or wire 

cast inside to give it strength. An ordinary- 

sized cement post will cost from 20. to /40 

cents, according to price of material used 

in its construction. 

SPARELESS MOTORS FOR MINING OPE- 
RATIONS. 


Sparkless machinery ds said to be the 
only safe apparatus in guarding ngninst ех: 
plosions in mines, All güses will permeate 
throughout the most minute openings and 
hence it is impossible to make an enclosed 
motor absolutely gas proof. The Electrical 
Review, London, advises the use of the 
&emi-enelosed motor as safest, that is, mo- 
tors having the openings entirely closed 
over. by п fine gauze network, rendering 
them dust proof, but not gas proof, It says 
that motors without sparking commutators 
are preferable and would advocate the use 
of induction motors for mining operations, 
as they are free from sparking and also 
stronger to bear the rough usage given them 
in mines, 


high water, and is fixed to vertical rockers 
at each end to provide for expansion and 
eantraction. The towers are of steel, 190 ft. 
high and rest on eight cast iron cylinders 
9 ft. in diameter which are anchored to the 
solid rock. 

The transporter car is 55 ft. long by 24 ft. 
Wile suspended by cables from an overhead 
trolley 77 ft. long and running on 16 wheels, 
Four electric motors propel the car, power 
bheing generated by gas engines in one of 
the towers, Four loaded wagons and 200 
passengers enn be taken across on each trip 
whieh occupies 214 minutes in crossing. The 
bottom of the car is 12 ft. above the water. 
The bridge cost $650,000, 

| ___ же 

Shop Notes for 1905 contains 200 pages, 
985 Illustrations. Cloth $1, or heavy manila 
cover 50 cents, postpaid. Address Popular 
Mechanies, or order through your news- 
dealer. 

— ge R———————— 

For the month of January, the total 
amount of traie which passed through the 
suet Canal amounted to 345 vessels and 
1,038,356 tons, 
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Nature has provided persons in the vicin- 
ity of Pineville, Mo, with a perfect cold 
storage plant. Perishable products, such as 
apples, potatoes, ete., placed in the entrance 
of a cave there, it is said, are kept in a state 
of perfect preservation. The entrance which 
is 214 by 8 ft, extends back 75 ft. into a 
room 24 ft. wide and 180 ft. long, whence 
п draft of cool alr is always pouring 
through the entrance. There are many 
such caves in this country, In some of 
which ice forms throughout the summer 
Benson. 
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RADICAL CHANGE IN GREAT LAKES 
FREIGHTERS. 
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Туре of Lake Freighter which is to Supplant Old Cargo Vessels 
NATURAL COLD STORAGE. 


radical change in the construction of tlie 
mnummnith steam freighters on the Great 
Lakes. .cieféw.vyeors ago when the whale- 
hacks came into service they displaced hun- 
dreds of sailing vessels, and now the whale- 
backs are to be sent to the Atlantic coast 
trace. 

The development and general erection of 
the cliam-shell bucket hoisting system and 
the unloading ports, bas brought about the 
change in the carrying craft, Just as heavier 
engines forced railroads to rebuild bridges 
and tracks. 

The new vessels are already nearly 600 


Working In the Hold of the New 10,000-Ton Lake Ship 


POPULAR MECHANICS. 623 


ft. long, with one large compartment usually 
400 ft. in lenzth for the cargo. This space 
is clear of posts and braces, the floor and 
deck construction being such as to avoid 
these obstructions and still retain the nec- 
essary strength. Space beneath the floor 
leaves ample room for water ballast. The 


L = = 


interlor consiruction is illustrated, although 
the small braces shown are only temporary 
to support platforms for the workmen. 
When completed the cargo space is clear 
from end to end. The boilers and machinery 
are Placed at the stern, One of these boats 
Will carry 10,000 tons. 


Mechanical Watering Device for Greenhouses 
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Section Showing Pine, Nozzle, Valve and Swivel Handle 


In many vegetable houses, particularly 
those where lettuce is grown, irrigation is ac- 
complished by means of a mechanical water- 
ing device, says the Florists Review. The 
device consists of a line of pipe; or if the 
house is large, two. lines, having small 
nozzles with spray caps inserted about three 
feet apart. The pipe turns on a swivel 
which has n handle for the convenience of 
the operator ond the spray may be directed 


as pleased, or mide to;cover a large radius 


if desired. — Wien the water is under high 
pressure the stream is broken up into а 
fine mist which would not beat down the 
most delicate plant, nor bruise the smallest 
petal of s flower. The water is thoroughly 
merited, also,/it is said, and this too is an 
nilvantage, 

The device may be operated nicely with 


n pressure not under 40 1b. but Is more 


Salisfactory where n gasoline pumping en- 
gine is Installed, An engine having а спрас. 
ity of 20 gal. per minute and capable of 


working against a pressure of 90 lb. per 
square Inch, pumping directly into the pipe 
ling, will supply 150 spray nozzles, nnd will 
consume two gallons of gasoline in one 
day's run. The device is soon to be tested 
for watering cut flowers and in plant 
houses, 
фф 
DENTISTS ON OCEAN VESSELS. 


Ocean-golng passenger steamers may in 
the future be provided with modernly 
equipped dental parlors under charge of a 
competent ship's dentist. The American 
Shipbuilder suzzests the grent comfort this 
innovation would often afford passengers, 
officers and crew. Without it, an entire 
voyage might be rendered miserable by 
a single aching tooth, Also many persons 
would find themselves at greater leisure to 
have their dental work attended to on 
board ship than on shore, and the chairs 
would be filled from port to port. 


624 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


POPULAR MECHANICS. 


E P 
-—— — O 
won. “ - 


tourney ines Fs чч царі, 


T 


Bi 


How Water is Pumped in Mexico 
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PUMPING WATER IN MEXICO. 
Primitive Devices that Have Remained in Use 
Even to the 20th Century 


Mexico, so near to and yet so far from. 


the United States and our progressive cities 
and farmlands, only within recent years 
is beginning to feel the iron grip of prog- 
ress struggling with her shackles and seek- 
ing to strike them away. Among the an- 
clent and picturesque devices still in gen- 
eral use in that country are the “pumping 
engines” for elevating water. 

Some Of these machines are shown in the 
accompanying illustrations, In the first one 
it will be noticed that but one man is re- 
quired to keep the wheel with its continu- 
ous chain of buckets in motion, and the 
work is not so strenuous but that he can 
bear the warmth of full garb, while in an- 
other two men clinging to a sapling placed 
above the wheel are required to generate 
the power, and are working without shirts. 
The fact that one is subjected to the glare 
of the sun, while the others are protected 
from it by trees may account for this dif- 
ference in the amount of clothing worn, 
however, The other devices are so famil- 
lar in one form or another to everrone that 
п glance explains them. 

Modern type irrigation pumps of the tur- 
bine pattern are now rapidly replacing 
these quaint devices, Power is cheaply de- 
veloped by utilizing the many mountain 
streams for generating eleetrle current, and 
then distributing it over the vast agricul- 
tural areas lying between the mountain 
chains, 

THE FINEST FIRE DEPARTMENT IN THE 
WORLD TO INSTALL MOTOR FIRE 
ENGINES. 


The fire services department of Vienna, 
Austria, long held up йв a model on the 
European continent, has taken one of the 
most Important steps in the history of fire- 
Protection service—i. e., the installation of 
self-propelled fire engines. The municipal 
nuthorities have ordered 53 motor chemical 
engines—the beginning of а sweeping 
change which is to re-equip both the city’s 
professional fire brigade and the auxiliary 
suburban. volunteer fire brigades, The 
change will eost the city about $180,000, it 
is estimated, but will effect a saving of 
more than $15,000. The machines are to be 
of the latest Improved type. 


(NOVEL CONTEST OF ICEMEN. 


One Prize Winner Carried a Load of 405 Pounds 


The Tee Producers’ Association of the Mid- 
dle States held its annual convention re- 
cently at Cleveland, О. The reading of /pa- 
pers was varied by a most original and in- 
teresting contest, in which a large number 
of employes of ice companies took part. 
Many of the delegates brought one of their 


Csurizáy [ie алі Найт целы. 
Delivering a 400-Lb. Cake of Ice 


star wagon men along. Some of the con- 
tests, and winners, were as follows: 

Loading three tons of manufactured ice in 
blocks weighing 300 lbs. each, into a cov- 
ered wagon, Won by Wm. Diller, Cincinnati: 
time 4 minutes, 581o seconds, 

Lifting a block of ice weighing 150 lbs, 
from the ground to the shoulder, and carry- 
ing the load 300 ft. and return. Won by 
John Dalleher, Cleveland; time 25 seconds. 

Cutting a 400-10, block into 40 equal parts. 
Won by H. Luth, Cleveland; time 2 min- 
utes, 14 seconds. 

Ice carrying contest; won by Chas, Che- 
vanki, who carried a block of ice welghing 
405 lbs, 

The contest was the first of its kind and 
was witnessed by a large crowd 1n addition 
to the convention delegates, 
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THREE HUNDRED PINS PER MINUTE. 


A machine has recently been perfected nt 
Springfield, Mass; by menns of which three 
hundred pins ean be manufactured in one 
minute, this being five times the capacity of 
the machines now in nee. Not only this, 
but an auxiliarv machine is said to have 
been designed which will Insert the pins in 
paper thirty at a time, when the present 
equipment allows only one at a time to be 
inserted, This will mean an enormous in- 
crease in the (daily output of the factories, 
which even now is exceedingly large. The 
output of the largest pin manufactory in the 


THE “DAKOTA” FOR PACIFIC TRADE A 
MONSTER. 


The huge twin-serew steel steamship 
“Dakota,” together with her sister ship the 
"Minnesota," built for the Orient freight 


und pussenger trade лге wholly products of 


American designers and workmen, nnd as 
sich are commwmamling the admiration and, 
we may add, due respect, of all the world. 


The vessels are the lareest and / fastest 


ships which will engage in the Pacific trade, 
und will remain so for many Yenrsg, says the 
American Shipbuilder, The two vessels are 
the investment of James У. Hill and to- 
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The 'Dakota'' Carries 21,000 Tons of Cargo. 


world, at Birmingham, Enzland, is 37,000,000 
for every working day, aud the total produc- 
tion in Europe is 602, 000.0 à ^veek, In the 
United States also the daily produet figures 
inta the millions, And of all these tiroun- 
šala of tons of pins, only about one per 
cent are worn out or broken, the other nine- 
Ix-nine per cent are lost or thrown away. 
c 


Tt is stated by the London county high- 
ways committer, that in England the cost 
of ranning motor ommnibuses carrying 34 
passengers [& from 22 to 24 cents per car 
mile, while. for electric tramears which 
earry from 50 to 70 passengers It is only 10 
to 12 cents. The tramwars pay rates nml 
maintain 18-in. carriage way on either slde 
of the line. 


gether cost $6,000,000, on which the owner 


expects to realize п goodly profit. 


The dimensions of the “Dakota,” which 


іч just completed, are ns follows: 


Length, 630 ft.: henm, 73 ft. 6 in.; depth, 


56 ft.; draft loaded, 28 ft.; gross tons, 21,000; 


net tons, 13,500: displacement, 37.500 when 
londed to the Plimsoll mark, She has ng- 
eommodations for 206 first and 66 Intermedi- 


ate elass, and 720 steerage passengers, anil 


21,000 tons of «argo, As n troop ship she 
could carry 1,200 troops, with thelr baggage 
and full equipment, besides a large cargo. 


Her officers and crew number about 450. 
The motive power of the vessel is snid 


to he one of the finest jobs ever turned out 
hy an American concern, and is the most 


interesting feature of her construction. The 
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main engines consist of 
two sets of three-cylinder 
vertical, inverted, direct- 
acting, triple: expansion 
engines, with evlinders 
29, 51 and 89 in. in diam- 
eter by 57 In. stroke, de- 
signed for 78 revolutions 
per minute, and to develop 
about 4,800 hp. each 
with a steam pressure at 
the engine of 230 lbs, 
driving the shin at 14 
knots’ speed The boilers 
ire of the NXlelausse wil- 
ter-tube typo. The entire 
construction of the vessel, 
or vessels—for it is but 
natural to speak of the 
"Minnesota" in the same 
connection—reflects high 
ředit upon American skill 
ami ability, 


Compressed Air in Dentistry 


Nowadars no dentist's office Is modernly 
equipped without 1 compressed-nair outfit, 
and the number of uses for the air-blast 
found in dentistry is astonishing. Not only 
does it make the dentist's work easier, but it 
nlso renders it less painful to the patient. In 
п paper read before the Michigan State Den- 
tal Association at Lansing recently, / Dr, 
George Zederbaum enumerates the uses he 
has found for compressed air in | his awn 
office, 

There are two outfits practical for the 
eame purpose, One consists of à small. pump 
connected by a pulley to-an electric motor. 
When the motor is set in motion the pump 
compresses the nir into Уа storage tank 
Which, by means of an alr gauge, aneecur- 
ately registers the пгейнпге of alr stored. 
From the stornge tank lends the outlet pipe 
guarded by a suitable ^ valve. This, of 
course, requires an electric current. The 
other outfit Is in reach of all those in small 
towns as it depends on a water supply, 
no very high pressure being necessary, The 
air pump is attached to the city water-sup- 
piy pipe which keeps the desired pressure 
of air in the storage tank automatically. 
Either apparatus described may be had for 
$25 or $30, 

The compressed alr is used for drying 
cavities, Which are to be filled, a current 


"Built in America." 
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of nir applied for two minutes being suffi- 
cient for cooling compounds usel in taking 
impressions and bites, such as wax and 
gutta-percha, and which, because of their 
plasticity, must be applied warm; in trent- 
ing injuries which are hard to reach anid 
see, using either liquid applied by means 
of a pointed atomizer tube and the air, or 
powder applied by means of n glass pipe. 
In preparing cavities it is frequently new- 
essary to blow out the chips and uncomfort- 
able heat is generated by the revolving bur. 
The point of operation may be kept free 
from chips and the bur be prevented from 
heating by wiring a small rubber tube 
around the engine cable down to the band- 
picce and turning on the sir pressure, The 
opening in the tube need not be larger than 
one-thirty-second of an Inch, 

For deodorizing malodorous mouths, spray- 
ing a solution of lavender or other perfume 


about the room to rid it of disagreeable. 


odors, drying up the mouth In bridge or 
crown work, or for connecting to the blow- 
pipe in soldering, the nir-eurrent will be 
found equally eficient. By turning It squarely 
into the face of a patient who has taken an 
anesthetic, or one who has fainted after an 
extraction, the patient may be quickly re- 
vided—a plensanter means than putting 
water on the face, 
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How Fine Tool-Makers' Files are Manufactured 


For many years there has existed an in- 
herent superstition that the fine files mamn- 
fuctured in Switzerland by a laborious hand 
process could not be successfully competed 
with in this eountry by the appliention of 
the speedier American methods. The de- 
mand, both in this country and to an ex- 


is of uniform hardness throughout all the 
various lots of files in process of manufac- 
ture, The heat applied is gas, penerated 
from naphtha and used in burners; Napltha 
is best for the purpose because all the sub- 
stances И contains can be atomized, by mod- 
erate force or vaporized under a tempera- 


Fig. 1. Gas Forge in Use 


tent. in foreign  eonntries, for the larger; 
heavier and coarser grades of files used һу 
machiniste was supplied with the Amerleun 
product, but the fine Ше industry in Switz- 
erland was created of necessity in the mnn- 
ufaeture of Swiss watches aml bude fair to 
remain there exclusively, Now, however, the 


Fig. 2. 


successful manufacture of these fine files In 
this country by machinery whieh puts out 
nn enormous product in much lesa time has 
introduced w new rezimé in file-making and 
demonstrated that there is no inherent merit 
in hand-cut files. 

In manufacturing the files the heat trent- 
ment of the steel is most important, as it 
must be done in such a way that the stock 


Three Sets of Dies 


ture below 80 degrees. Also, It contains no 
sulphur or other element which might im- 
jure the steel nni the stock may be sub- 
jected to direct heat at the proper temperi- 
ture. 

Forging the blanks is the first step in tlie 
process of manufacture, This is done by 


Vr | 


for Forging the Blanks 


the use of a gas forze and a Bradley bam- 


mer, (See Fig. 1.) The die used determines 
the rapidity with which the blanks are 


shaped, Three pairs of the dies are shown 
in Fir. 2. The pair at the left is for forg- 
ing the blanks for warding files, the center 
pair is used for half-round files and the 
other pair is used in n drop-hammer only, 
for finishing the blanks of half round files. 
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The face of each die is in three sections, the 
seetion on one side being used for breaking 
down the edge of the stock and the one on 
the other side for bringing the edge of the 
stock to about the right dimensions, while 
ihe central section is used for forming the 
Hat sides or faces of the blanks, All special 
shapes are finished by drop forging. Brad- 
ley hammers are used for ordinary shapes. 

After the blanks are forged they are 
ready for the annealing process, This is 
done in n gas furnace, the files being placed 
tangs outward so that the delicate and use- 
ful tips will not be subjected to injurious 
beat. The heating process occupies from 
four to five hours, depending on the size of 
the blanks, the files nre then allowed to 
cool for twelve or fifteen hours. The blanks 


Fig. 4. Cutting by Hand 
are straightened after being “annealed by 
holding for n second over a mas finme and 
subjecting them to a slight pressure in the 
direction required at the same time. 

In grinding the blanks for cutting special 
machines nre used. The files are clamped 
to а flat plate which is locked in position 
in а holder in which it fits “This holder," 
клуня Machinery, “reciprocates in a vertical 
direction nnd moves the faces of the files 
up and down against the surface of the ro- 
tating grindstone, the stone at the same time 
havinz à longitudinal motion crosswise of 
the files.” 

. The blanks are next finished by draw- 
Gling, or "stripping." (Fig. 3.) This is n 
hand process and gives a superlor finish to 
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the file that no machine work can produce. 
The next operation is the one that has de- 
stroyed the ancient belief in hand-cut files, 
The essential points in cutting a file prop- 
erly are that the blank be of uniform hard- 
ness throughout, the cutter of proper shape 
and ndjustment, and the machine adjusted 
to strike n blow of sufficient intensity. to 
preduee a sharp tooth at the piteh at which 
the file is being eut. Fig, 4 shows the meth- 
od of cutting files by hand, while in Fiz. 5 
is shown a row of machines now used for 
the purpose. The blows are delivered at the 
rate of 2,000 or 3,000° per minute, so that 
the eutting is very rapid. When one side of 
the file is eut the blank is turned over and 
the other side is cut. To avoid injuring 
the teeth during the cutting, the blanks rest 


Fig. 8. “Stripping” File Blanks 


on a strip of sheet lead. The work of file- 
cutting is such that hand labor must fre- 
quently supplement the machine work, but 
the quantity of output is remarkably in- 
creased, A method called etching is used 
for forming the teeth of files with very fine 
cuts. This is a hand process in which the 
finished product resembles knurled work 
done on an engine lathe, Minute teeth are 
knurled or milled on the three edges of the 
cutting tool—a Jong triangular bar—used. 
These teeth are of the depth and shape of 
the file teeth to be cut. The file blank Is 
elamped in position, or, in the case of round 


files, Is rotated gradually, and the cutting 


tool is passe over the blank in a manner 
similar to the movement of a file when 
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 draw-filing. The process ig one requiring 
considerable skill In the hands of a skil- 
ful workman the kuurling tool can be given 
exactly the right angle nnd the right pres- 
sure, securing teeth of absolute regularity. 
After the cutting process the number and 
the makers name nre stampol on the file 
* and it is sent to the hardening room, where 


E — — — 


LOCATING MANHOLE COVERS WITH A 
COMPASS NEEDLE. 


com ë sm 
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When the iron covets of man-holes are 
covered with ice so that it is dificult to 
locate them, if one Knows the approximate 
position of the cover’ he can soon settle 
the point by means^of a compass needle, 
says the American Telephone Journal, 

First hold the needle four or five feet 
above the ground and note the direction 
in whith d£ points—alwaxs toward the 
north. Then hold the compass close to the 
ground, walk a few pices. from cast to 
west parallel with the curb aml near the 
spot where the manhole is believed to Tw, 
Retrace your steps and again retrace, get- 
ting a little farther away from the curb 
each successive time. When you are with- 


Fig. 5. A Row of File-Cutting Machines 
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it is heated In a gas furnace and cooled in 
brine, Before it is quite cool it is straight- 
ened and is then cleaned by the sandblast, 
in which fine elay powder, which will not 
injure the teeth of the file, is used, The 
product is finally inspected, olled and packed 
rendy for delivery to the customer, Our Il- 
lustrations are by courtesy of Machinery, 


zm: = 


in two feet of the manhole the needle will 
begin to deviate from the northward direc- 
tion. The deflection of the needle. will in- 
dicate the size of the manhole ond help 
make sure that Ilt is the right one before 
proceeding to dig It out of the ice. The 
needle wlll work just as well on streets 
where there are trolley lines, but if the 
manhole is near an iron pillar of an ele- 
vated structure, some difficulty may be ex- 
perionerd. 

If one is mistaken as to the location of 
ihe manhole, it may be necessary to take 
n new starting point and try again. 

A one-eent telephone all rate bas been 
innngurated by a telephone company in 
Sandusky, Ohio. The rate has made the 
system тегү popular and a great many slot 
machines are being installed. 
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The Harnessing of Heat 


Part I--Sources and Nature of Heat 


Heat is of service to man in two ways— 
it keeps him warm, and it does n grent deal 
of his hard work for him. For the former 
service we probably give this beneficent 
agent all the егей whieh is its due, but the 
part that heat plays In doing our work for 
us is во obscure and so complicated that we 
often fail to appreciate the services ren- 
dered. The object sought in this and the 
following papers ls to bring to the mind of 
the reader a clear conception of the methods 
and means by which heat is of service to ws 
as a lightener of toil. 

First, ан to the sources of heat. These 
are many. There are natural sources nni 
artificial sources. In the former class is 
included the heat given us by the sun, and 
hy the interior of the earth, The amount of 
heat given us each day by the sun is enor- 
mous, Jt his been estimated that the sun 
fives to each acre of the earth/s surface the 
equivalent of 175 horsepower during each 
hour of daylight, or 800,000 horsepower per 
rear, We have not yet learned to utilize 
this source of energy, although this may 
some time be a most important problem. 

Besides this heat given to us directly by 
the sun, there is an almost inexlaustible 
supply stored up for us in the earth, a 
legicy to the present age, from ages long 
ince passed азау. Down deep in the earth 
we find plenteous stores of coal, the rem- 
nants of a decayed vegetation, every bit of 
whose energy came originally from the sun, 
5o the sun is directly or indirectly the prin- 
cipal source of hent. 

Other means of producing heat are, how- 
ever, familiar to everyone, Friction is one 
of these sources, Every machinist Is famil- 
iir with the fact that a drill becomes heated 
when forced to bore into a mass of iron, or 
that a chisel will become heated when held 
ngninst an emery wheel, Stories nre told of 
how savages kindle fires by the friction of 
two pleces of wood properly arranged. Then 
there is the heat genernted by percussion. 
Our forefathers kindled thelr fires by a spark 
zenerüted by the concussion between a pierce 
of flint and. n piece of steel. Our own bodies 
generate hent appurentiv, by the action of 
the food we ent nnd the air we breathe. 

There are then, many sources of heat 
ihe sun, the earth, friction, concussion, ani- 
mal processes and chemical processes in 
rene, 


Now as to the nature of heat. People in 


past ages regarded heat ns some sort of a 
fluid which is transmitted from one body to 
another in much the same manner as water 
flows through a pipe, In 1798, Count Rim- 
ford, then in the service of the Bavarian 
government, presented to science & new 
theory of heat. He had carried on д serjes 
of experiments, Among which was the boring 
of a cannon in the arsenal at Munieh, and 
he very justly argued that anything that 
could be produced indefinitely by the friction 
between a drill and the snbstance in con- 
tact with the drill could not be a fluid. 

Besides, а body weighs no more when warm 
than when cold. If leat were n fluid, we 
wold expect а boly to gain in weicht when 
heated, Heat then, cannot be a fluid. That 
Which we call heat must be due to some 
peculiar condition of the interior of sub- 
stances, and not to any fluid within them. 

The theory of heut is ои] up in thle 
familiar statement that “heat is à mode of 
motim” Not motion that we con see or feel 
us motion, but infinitely small and rapid 
vibrations of the particles of n body. Science 
tenehes us that the particles of a bady 
are in constant motion or vibration, In some 
cases very rapid motion, in other cases slow- 
er motion. When we impart heat to a body 
we simply Inereise the mite am extent of 
the vibrations of its particles. When we cool 

а body we decrense this vibration. If we 
ей cool a body to such a temperature that 
nll motion of its particles were stopped, then 
it would contain no heat, and it would be at 
“absolute zero." 

_ The effects produced by heat bear out this 
theory, We nl] know that a body when hent- 
ei expands, This is what we would expect 
if the motion of its particles were increased, 
If we heat a solid body hot enough, its par- 
ticles are pushed во far apart that it becomes 
п liquid; and If this liquid be further heated 
it becomes a gas. The reverse process, that 
of cooling, if applied to any gas, will reduce 
that gns to n liquid, and finally to 4 solid, 
if we can secure д low enough temperature, 
This ta most strikingly illustrated in the case 
of liquid nir, п discovery of recent times. 

The difference between heat and tempera- 
ture must be clearly understood, The tem- 
perature of a body gives us no idea of the 

amount of hent it contains, A penny at a 
temperature of TO degrees contains far less 
heat than a pound of copper at the same 
temperature. And a pound of copper will 
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hold oniy one-tenth ав much heat as a pound 
of water at the same temperature, The 
amount of heat in a body cannot be deter- 
mined from its temperature alone. Neither 
can we determine the temperature of a body 
from the way it feels to us. A plece of 
iron may feel cold to the touch, while a 
piece of wood at the same temperature feels 
тагш. 


Heat is transferred from one point to an- 
other in three wars. It may travel by eon- 
duction, as when it passes from one end of 
4 bar of iron to the other, Or, it may travel 
by convection, as in the case of a current of 
warm air, or a current of warm water. Here 
the particles of the air or water actually 
morve from place to place, carrying with 
them the heat they contain, 

The third method by which heat is trans- 
ferred is called radiation. This is the 
method by which heat reaches us from the 
sun, through millions of miles of space in 
which there is no substance to conduct the 
heat, nor any air to carry it by convection, 

Having now considered the sources, nature 
and transference of heat, it remains for us to 
see by what methods we turn the energy 
Which heat puts at our disposal into useful 
work, 

(Continued next month.) 
a a —— 
RELIEF FOR THOSE INJURED BY 
ELECTRICITY. 


The following rules are printed in large 
type and posted in factories in Germany, 
where electricity is used for light or power: 

(1) The current should be shutoff at once 
if the means are nt hand and the: person 
called upon understands how to do 1t. 

(2) If this cannot be done, be careful not 
to touch the injured person'a body with the 
hand. If no rubber gloves mre at hand, the 
body should be dragged away from the wires 
by the cont, or a coat should be taken off 
and folded (n dry cloth may be used for the 
purpose), when the injured person тау be 
Brasped through it and dragged away. 

(3) When İt is not possible to remove the 
injured person from, the wires, raise that 
part of the body that is in contact with the 
enrth or the wire from it, using the covered 
hand, This will break the current, and it 
will generally be possible then to get the 
body out. 

(4) If this cannot be done, take a бгу 
Cloth and place It between the body and the 
ground, and then disentangle the body from 
the wires. 

(5) If the body is freed from the wires, 
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remove all the clothing from the neck and 
treat the injured person as one drowned. 
Open the mouth and grasp the tongue, which 
should be covered with a cloth; then pull the 
tongue forward and gradually allow it to 
fall back. This movement should be repeat- 
ed 16 times л minute, Take cenre that the 
root of the tongue is thoroughly moved. 

(6) The bystanders should not be allowed 
to give the injured person wine or spirits, 

m -— 


HOW TO MAKE AN OLD GUN SHOOT 
CLOSER, 


An old shotgun can be choke-hbored so 
that it will shoot eloger, nnd п good cheap 
fin thus transformed into the equal of some 
of the highest grades. of guns by the fol- 
lowing methodi 

If the barrel is sprung, it must first be 
straightened. This is bard to do on double 
zung, but if the barrel cannot be straight- 
ened do not attempt to bore it A good 
auger will be required for the boring. Place 
the barrels in a wooden clamp and screw 
the clamp in a vise, Insert the auger іп 
the breech and bore clear through with a 
licht cut, taking care to have the band 
straight. Then screw the blades of the 
tool slightly open and take a light cut to 
within 2 inches of the muzzle and continue 
thus until the pits are all out. The blndes 
of the tool must be kept very sharp һу rub- 
bing on а fine ollstone and grinding only 
on dull spots to keep the bades straight 
and prevent ring-boring. 

Reverse the tool and, standing at the 
breech of the barrels, bore a recess four 
inches long and about !4 inch from the muz- 
zle (the deeper the recess the closer the 
run will shoot). Now take a half round 
file and smooth off the shoulder at the muz- 
zle, во as to prevent powder cake. At this 
point you must use strong Soap sups ав A 
lubricant (never use oil, as it will tear the 
barrels), taking light cuts to smooth the 
barrel] and using plenty of suds. Use the 
blade that cuts best and keep the blades 
very sharp. Have no niches in them, asg 
that willl sear the barrel. Turn the tool 
slowly and feed slowly. 

A eorrespondent of the American Black- 
amith says he has bored in this way ten- 
gauge guns that patterned 85 with No, 4 
shot In a 15-inch cirele at fifty yards. Load 
4 drs. powder, one and one-fourth shot. 

Se 
Have you a good kink which might help 


some one else In an emergency? If so, send 
it in. 
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SIX-MASTED WOODEN SCHOONER. 


The six-masted schooner, the “Ruth Е. 
Merril,” is Iuterestinz in these days of steel 
ships. because this one is built of wood. 
The vessel is 2,000 tons; i& 380 ft. on keel; 
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CONCRETE AUTOMOBILE ROAD. 


An Illinois inventor proposes a concrete 
rail for use of autos and farm vehicles on 
public highways. The suggestion some time 
ngo of nn enstern man to lay broad, flat 
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New Wooden Schooner 


48 ft. beam; draws 28.5 ft, and cost $135,- 
000, The lower masts are 118 ft. long and 
$0 In. diameter; topmasts 56 ft. lons. ‘The 
spanker boom is 81 ft. long, nnd the fib 
boom 78 ft. long and 21 in. diameter; the 
vessel spreads 10,000 yds. of canvas, A tél 
ephone connects the captain’s office with all 
parts of the ship, says the American Ship- 
builder, Three strips of steel G ft, apart 
and 132 ft, 198 ft, and 221 ft. long/respec- 
tively are strapped on each side of the Mull. 
“TRIED” A CASE BY TELEPHONE. 

А farmer near Elkhart, ML, was recently 
arrested on a charge of drunkenness and 
disorderly conduct, The man was too busy 
to leave the farm to zo to town to he 
tried, so he suggested conducting the trial 
by telephone, The. matter was easily ar- 
ranged, the judge preferring the charges 
against him hy wire. The farmer plead 
епу by the same means and promised to 
send the fine fixed, $14, by mail, The whole 
uffnir required tut a few minutes. 

A pressure of 1,600 1b. per square inch, the 
highest pressure ever observed in any nat- 
ural- gas well was shown by n well in the 
Ninevah ferion of Greene county, Pa. The 
well struck the Campbell's Run oll sand and 
the rock pressure passed the gauge limit of 
1,500 lbs. per square inch and blew off the 
2-in. pipe which shut the well in. 


uiis on country roads has not been adopted, 
owing to the great eost. Concrete is less 
expensive and the track could be manu- 
factured right on the spot. The illustration 
shows the shape of the proposed “rail” 
nnd the gravel foundation on which it rests. 
Hy using guide wheels, ns shown, an auto 
would keep the track without steering by 


Concrete Track 


hand, If the track should prove a success 
à desirable occupation suggests itself for 
the employment of convicts in our state 
prisons. 

Popular Mechanics wil] be sent to any ad- 
dress in the world for $1 per year. 
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LINEMEN IN MOUNTAINOUS REGIONS 
WORK AT GIDDY HEIGHTS. 
Telephone lines are now found in many 
places Which are almost inaccessible, There 
is п pass in the Rocky mountains through 


Working Over a Dread Abyss 
which п гола has been binsted in thé face 


of a cliff. The poles which carry. the telt- 
phone wires along this road are Inclined 
outward in order that theyounny clear the 
overhanging rock, When 1t ig necessary for 
a lineman to climb one of these poles to 
make n repair the man is suspended. over 
the pass hundreds of feet above the base 
of the cliff. A fall would mean death on 
the rocks far below. » Accidents among the 
larze force of men who are constantly on 
‘duty along lines iu such localities are very 
rare, The men employed are tlie most skill- 
ful and agile to. be found and on this grent- 
ly depends their safety. Great precautions, 
however, are Aaken by the telephone com- 
panies in constructing lines in such places. 
Poles and equipment are subjected to the 
most rigid inspection and the construction 
work is done only in wars which have been 
approved by the telephone engineers, 


Often the repairmen must start out in 
the dead of night for some isolated point 
where the wires are out of order. The 
fiereer the elements, storm, wind, rain and 
sleet, the more work there is for them to 
do. When the Kaw river at Kansas City 
awept over its banks, carried away bridges 
nnd submerged a large section of the town, 
the repairmen of the telephone companies 
began п battle with the flood and kept up 
the fight for days. When they were beaten 
at one point and commenication was broken, 
they established it at another. < One span 
of a bridge went down strenim just after tlie 
йү had been covered by a teléphone wire. 
Then wires were strung along the piers of 
the bridge and when these wires were brok- 
en masts were ereeted on the banks of the 
river and a longeloop of wire suspended be- 
tween them. Conimunication was main- 
tained with many persons held prisoners in 
the upper stories of their homes, and by this 
means п number of lives were saved, 
EXHAUST VENTILATION FOR 

TIVE STALLS, 

A system of exhaust ventilation for round- 
houses, in which the smoke and gases from 
the locomotives sre carried off through floor 
ducts to a single chimney, is being tried. 
such a system would do away with the 
open smokejack by which it is impossible 
to completely remove the gas because of the 


LOCOMO- 


Exhaust Ventilation for Round- 
houses 


coll nir entering It, The “smoke nuisance” 
also would he solved in this instance at 
least. The Baldwin Locomotive Works has 
an exhaust plant in operation and also the 
testing shops of the L. S. & M. & Ry. nt 
Collinwood, O. 

Articles published in our “Mechanics for 
Young America” department have been is- 
aned in book form and wil be sent to any 
nddress on receipt of 25 cents, 
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SHOP NOTES 


HOW TO MAKE A SELF-HEATING SOLDER- 
ING IRON. 
A useful and simple self-heating soldering 
iron made like the one shown in the illus- 
tration will 
il be found a 
Ereat coli- 
venience to 
its owner. 
An ordi- 
nary burner, 
having an 
end off, lias 
4 soldering 


iron fast- 
ened to tlie 
end һу 


means of 
copper wire 
h oun wd 
a roma] it. 
To tuse, the 
ens is turned 
on full and 
the iron al- 
lowed to get 
ш well heated. 
The 2р5 / is 
then turned 
= half off or 
until the flame just fills the surface of the 
iron and comes quite to the point./ The iron 
will keep hot quite a while, says the Model 
Engineer, London, and when cool, is quickly 
heated again by turning the gas up. This is 
а cleaner method than using the fire, and 
after n little practice the iron is not at all 
awkward to hold. 
———— ie —— 
MAKING A SOLDERING IRON OUT OF 
SCRAP SHEET COPPER. 

For material the copper bottom of an old 
wash boiler will suffice. Cut the copper into 
pieces about 1 in. square and put them in 
the melting pot. Place the pot in a large 
fire and bank up well with wet coal, as the 
copper will melt more quickly if the pot 
is covered up, savs n correspondent of the 
Blacksmith and Wheelwright. 

Burn the grease out of an old buggery wheel 
box until ihe box is clean and dry. In n 


Rubber lvo 


Cannac'ran /2 gos 


piece of board bore a hole 1% or 4, in, deep 
so the small end of the box will fit in as 
shown in the illustration, Pour the melted 
copper into this box, taking care’ to keep 
the face well away, as the molten metal may 
spatter, 

If the copper cannot be punched out of 


Mould for The Malted Copper 


the shox, break the box with a hammer. 
(rom) copper can be forged at a dull red 
heat, but if it will not hammer, rasp the end 
to the desired point. Cut off the right length, 
drill à hole in the blunt end, tap it out and 
serew in n 54-in. plece for a handle. 

ma e ML 


HOME-MADE METALLIC PACKING. 


Where the size of the pump stuffing-box 
is wholly inadequate a home-made metallic 
packing, consisting of a combination of soft 
wire solder wound with asbestos wicking 
and dipped in a mixture of graphite and 


Hamé-Made Motalie Packing 


cylinder oil, may be used to advantage, says 
п correspondent of the Engineers Review. 

The packing will leak at first, but as it 
becomes fitted to the rod will gradually 
stop. The packing has not been tried on 
hot water, but being metallic would prob- 
ably work alright. 

h 

The 1905 Shop Notes is n handy book for 
every shop. Contains 200 pages, 985 Illus- 
trations; price, 50 cents. 
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AN IMPROVED FILLER FOR THE LUBRI- 
CATING SYSTEM. 


Engineers and oilers who are not so fortil- 
nate ag to have a "piped-up" oiling system 
on their engines and machines, will find the 
following a handy addition to their fillers: 


Bend л plece of No. 8 tron wire (No. 6 
copper wire is better) into a ring or collar 


(Fig. 2), Just large enough to slip over the 


spout of the filer. Put this on the spout 
about 14 in. from the end as shown In Fig, 1, 
and solder in place securely, This ring pre- 
vents the spout slipping too far into the hole 
in the eup.—Contributed by Lee Boyer, Ok- 
mulzee, I. T. 
—— — — d 
TANK FOR CATCHING CONDENSED 
WATER. 

For providing water for washing hands, 
face, ete, in the plant the following Ar- 
rangement was tried by a correspondent of 
the Engineers Review and was found most 
useful. 

A tee was put in a live steam pump and 


„Жылы 


Condensed Water for Washing 


а pipe connected from the tee to the top of 
an 8-in. copped pipe 4 ft. high. This tank 
is kept full of the condensed hot water all 
the time, The water is run to the sink by 
means of n pipe connected at the bottom 
of the tank. 
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TREATMENT FOR BURNS AND SCALDS. 


To draw the pain from a burn, exclude the 
nir nnd cause it to henl rapidly, apply a good 
cont of a mixture of linseed oil and ait 
Slaked lime. Let this remain on until it 
wears off. 

An excellent treatment for sealds is to 
bathe or immerse the injured parts in boil- 
Ing grain nleohol, which will take the pain 
out, and then apply a healing salve; or trent 
as a bad wound. These treatments are so 
simple amd relieve the pain so quickly that 
they rank with the best.—Contributed by 
К. E. Blondell, Pasadena, Cal. 

— ccc 


SAFE RAIL GRIP FOR WRECKING CREWS. 


A new and simple rail grip now used by 
the wrecking erew nt Sayre, Pa. on the 
L. V. R. R. was designed by one of our rend- 
erg, D. H. Utter, foreman of the cab shop at 
Ayre. 

The grip, э which is very simple in con- 
struction, is/8 in. wide nnd 12 in. high and 


FRONT View 


i 


Sipe View 


composed of three pieces of forged iron. 
section A is placed under the rail, and sec- 
tions B nnd C are placed one on each side 
of the rail, entering section A and closed 
together at the top. The grip enn be adjust- 
ed to the rall in one-half minute ond makes 
п secure hitch that will not slip. 
ee 


HOW TO PRODUCE FLEMISH ОАЕ. 


Dissolve in one gallon of water, one-half 
pound of biehromate of potash and coat the 
тоссок with the solution. When it is 
dry sandpaper it down smooth and give a 
coat of the best drop black ground in japan, 
thinned with turpentine, Let it stand for 
five minutes, says the Master Painter, then 
wipe off clean, coat with pure erain shellac 
and sandpaper with fine sandpaper, Apply 
п cont of beeswax in proportions of one 
pound to the gallon of turpentine and having 
four ounces drop black mixed in the wax. 
Use cheese cloth to wipe off clean, 
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A HANDY LAMP PENDULUM. 


A lamp pendulum which is adaptable for 
flexible cords is used in England, says the 
Electrical Review, 
London. 

The sketch 
shows the ar- 
rangement, The 
етае ig attached 
to the flexible 
cord by cord 
grips, and inside 
the cradle rests a 
heavy ball through 
Which the flexible 
cord passes, nnd 
to which the lamp 
and. shade are at- 
tached. The hall 
is of sufficient 
weirht to rest 
firmly on its seat- 
ing and so holds 
the shade at any 
desired angle and 
keeps the cradle 
perpendicular — at 
the same time the lamp is tilted. 

- oO O te 

IO USE OLD DRY ELECTRIC CELLS. 

lhe cells of exhausted dry batteries will 
make good Grenet cella, if the bottoms are 
cut off and the filling and paper lining, if 
ппу, are removed. Be careful not to break 
off the carbon год, 

After the filling has been removed, if 
there is a paper lining, it may be removed 
ns follows: Dril an exhaust hole through 
the cement in the top of the eell, then stand 
the cell in a watertight receptacle and fill 
the receptacle with water to within 14 in. 
of the top edge of the cylinder. Let it stand 
until the paper lining is loosened and mar 
be entirely removed, 

The electrolyte to be used is T oz. of bi- 
chromate of sodium dissolved in 1 qt. of 
water, Add, very slowly. !4 pt. strong sul- 
phurie acid, stirring the mixture slowly with 
a glass rod all the while. When the mix- 
ture i8 cool pour it into а glass battery jar 
and ndi 1 oz. bisulphate of mercury, which 
will amalgamate and keep amalzamated the 
zine cylinder. The solution should be suf- 
ficient im quantity to extend up the zine 
cylinder for three-fourths of ite height. 
When not in use take the evlinder out of 
the solution. 


Lamp Pendulum 
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If while working with the batteries any 
of the acid or the solution should get on the 
hands or clothes, rinse off immediately with 
clean water. This experiment was sent us 
by п correspondent who has used it suc- 
cessfully, 

—— — —Á——————— 


HOW TO REMOVE PUTTY FROM OLD 
SASHES. 


Cutting the putty with a knife and ham- 
mer is very apt to damage the woodwork, 
Instead, give the putty three coats of ordi- 
nary paraffin oil, allowing n half hour bé- 
tween eosís. The petroleum will penetrate 
into the pores of the putty and dissolve the 
hardened linseed oll, making the putty plas- 
tic in a short time and in two or three hours 
it enn be readily removed. 

—— — — — 


HOW TO REPLACE BROKEN TEETH IN 
GEARS. 

To properly dovetail a tooth in a gear, re- 
quires a slot ns deep as the tooth is high (A 
in &keteh). If the gear is subject to hard 
work this will not hold, but will surely work 
longs, There seldom is metal enough to dore- 
tail the proper depth without weakening the 


51/45. 


Heplacing Broken Teeth in Genrs 


rim of the gear. A method for light rim 
gears, that holds where all others fail, Is as 
follows: 

Bend a piece of boiler plate to the proper 
circle, ns at B: dovetail it in the rear, as at 
C: make It a driving fit. Then drill through 
the plate and rim of the gear; tap out and 
screw in steel studs, as nt D. 

This will certainly hold because the studs 
йге all solid in the boiler plate and cannot 
tear loose,—Contributed by Paul 8. Baker. 
Muscatine, Iowa. 
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GETTING A BLOCK AND TACELE TO THE 
TOP OF A STEEL STACK. 


An engineer who had experienced some 
dificulty in getting a block and tackle to 
the top of a steel stack 38 in. in diameter 


i 


Fig. 2 


and 80 ft. high, tells, in the Engineer, how 
at last he wos successful. The stack liad 
previously had a rope running throuzh a 
pulley at the top for raising a block, but the 
rope lind parted and come out of the pulley 

The materials the engineer collected. to 
work with were a double and single block, 
420 ft, of 14.10, rope, 200 ft. of chalk line, 
200 ft. of common fish line, *& vil. of cheese 
cloth, a stick 1x1x8 in, a pine board 1x127x16 
in. with cleats on one side, 90 ft. of "Xin. 
rope, а pail and some wrapping twine. 

The frst thing to do was to wet a line to 
the top of the stack. Four pleces of line, 
each 2 ft. long, were tied to the corners of 
the cheesecloth and the loose ends were tied 
to one end of the fish line; This formed a 
parachute. The other end of the fish line 
was tied to the handle of the pail, the loose 
length of the line having been run into the 
pall so that it might be rapidly paid out 
when required. The pail was then placed 
in the bottom of the stack and by menns 
of n stick the parachute was pushed past 
the tee. with which the boilers were con- 
nected (See Fiz. 1). The air or gases soon 
lifted the parachute through the stack and 
out at the top, where it was possible to 
get hold of it Then by means of the 
chalk line the Меїп. rope wie drawn up 
through the inside and down the outside of 
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tne stack. The hook on the double block 
wis replaced by one made of “-in. steel 
and of suitable size to hook over the band 
at the top of the stack. The blocks were 
then threaded up with the other end of the 
15-Ón. rope and pulled about 12 ft. apart. 
The 14-1п. rope, A, Fig. 2, was now hang- 
ing on the outside and to this was at- 
tached the stick to which the tackle had 
previously been bound, The old 5-а, rope, 
C, was tied into the hook of the single block 
and ihe tackle hoisted by pulling the rope, 
A, down and out through the manhole in 
the stack, Getting the hook over the stuck 
hand required some patience, but was finally 
accomplished. When seeured, a few hard 
pulls on the various ropes broke the wrap- 
ping twine hy whleh the tackle was bound, 
and the rope, A; fell down on the inside of 
the stack, and the stick fell on the outside. 
The single block wa& then pulled down by 
means of the rope, C, and a swing, Fig. 3, 
made of tle 12-in. board attached. The 
engineer then collected his painting mate- 
rials and with the aid of an assistant pull- 
ing on the rope started up. It was only 
necessa гү {о make three trips to the top, AS 
а white-wash brush attached to a broom- 


stiek enabled him to reach one-half the 
eireumference of the stack. Fig. 4 shows a 
safe hitch whieh is quickly made and by 
means of which the man fastened himself 
at whatever point he wished to &top. 


—— — -^————dn———————— 


The thinnest eoat of paint and varnish 
that will give n good finish should be used 
for cars, and they will not crack so воот. 
Too much varnish is often the fatal mistake 
made in this line. 
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ANOTHER METHOD OF BABBITTING 
CRANEPIN BRASSES. 


Old worn-out erankpin brasses may be 
babbitted in the following manner and 
made as good as new, says a correspondent 
of the Engineers Review: 

Dovetall plaees into the brnsses on the 
quarters ns shown in the sketch, leaving a 
spice of about 14 in. on a 2!5 in. pin. The 
dovetailed part need be only 1-16 in. deep 
to hold the babbitt In place and from +o 
in. to *4 in. is quite wide enough for the 
babbitt, A pin fixed in this way does not 


Babbitted Crankpin Erasses 


weir quite so flat and makes a smooth run- 
ning box; it wears better than brass and 
requires less lubrication. 

— n, 


GRINDING CAR WHEELS AT SLOW SPEED. 


In some St. Louis street ear shops it has 
been discovered that better results are ob- 
tained by removing car wheels from the 
trucks and grinding them at a slow speed 
than by the old method in which the wheels, 
run at a hizh speed by the motors under 
the ear, were ground under the ear. 

The wheels removed are run at 6 r. p. m. 
This speed is regulated by means of n coun- 
tershaft fixed above the wheel grinder, says 
the Street Railway Journal, from which a 
belt is run to a split puller Avhich is placed 
on the car axle, The excellent results ob- 
tained make the means worth while. 

— 


REPAIRING A THERMOMETER. 


For a thermometer in which the mercury 
has separated try the following remedy: 

Place the thermometer in a long stocking, 
having ihe bulb toward the toe and then 
grip the stocking tightly at the top and 
whirl rapidly. The centrifugal action will 
drive the mercury to the bulb, and the 
thermometer will be as good as new.—Con- 
tributed by Raymond J. Edwards, Shulls- 
burg, Wis. 
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WHY WAGON WHEELS ARE DISHED. 


The reason for dishing wagon wheels can 
very easily be demonstrated by making a 
couple of tin wheels for one axle of a 
child's toy wagon, says a correspondent of 
the Blacksmith and Wheelwright. If the 
wheels are made straight, as shown at А, 


Fig. 1, they will take the shape shown at 
b, Fig. 1, a very short time after being in 
use, especially is this true when the wagon 
is loaded. The hobs of these wheels are 
made of a bit of wood nailed to the tin. 

The superiority of the dished wheels is 
shown in Figy 2. The tin wheel is eut into 
nt C, lapped over to the dotted line and 
riveted or/ soldered into a flat cone, This 
wheel put on the axle at the proper angle 
will stand a grent deal of hard usage. The 
difference is in the degree of stiffness ol- 
tained. in the two forms of wheels. The 
fished wheel is stiffer than the flat one 
and so will not easily bend and wobble. Put 
on ns shown at E, Fig. 2, however, the 
dished wheel will not stand constant usage 
nnd londing. The spokes in the hub will be- 
come loose and the only remedy is to cut 
aut a piece of the rim and reset the tire 
causing a greater and rather unsightly dish, 
it 
i 
i 


CH 
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which will probably have to be increased in 
time, 

If the wheels are “gathered” at the bot- 
tom so that the spokes below the hub stand 
parallel with the vertical line, F, Fig. 2, the 
wheel will carry its load direct through 
spokes, rim and hub and there is no undue 
«train on the spokes. The gathered wheel 
throws mud in the direction of line G, away 
from the wagon instead of into it and is 
preferable for this reason also. 
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A TEMPERATURE ALARM, 

Temperature alarms nre of great service 
in greenhouses where a drop of a few de- 
frees may mean а loss of a goodly sum to 
the florist. There 
Is n thermometer 
on the market, 
having a platinum 
wire in the bore 
und suitable cOn- 
nections to elec- 
trical terminal 
posts on the ther- 


PLATINUM WIRE 


mornieter hoaril, 
says mn corre- 
apondent of the 


Metal Worker. 
The platinum 
wire can be ad- 
justed to any dë- 
sire temperature 
and to effeet the 
alarm, the wire is 

connected up. 8o 
that a metallic cirenit is broken whenever 
the temperature drops below the set point 
and the alarm bell rings. The apparatus eon- 
nected up with suitable bells and batteries 
and installe] so that the nlarm con be heard 
in any part of the greenhouse costs lesa 
than $10. 


MERCURY 


Ё 
Ё 
] 
] 
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TRAY FOR HOLDING SCREWS. 


If a box of serews be poured into the 
tray, constructed as shown in the illustra- 
tion, and it is then shaken two or three 
times, every screw will fall into the grooves 
head upward, says the American Electrician. 


Багет Tray 


If small brads are driven in ihe tops of the 
ribs (not shown in eut) the serews will fall 
into the grooves more readily. The serew- 
driver is then pressed over a serew, the 
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spring sides of the tray being stiff enough to 
hold the screw so it can be entered and 
screwed until pressure comes on, Then the 
driver revolves part of a half turn, until 
the positive drive blade slips into the slot 
of the serew head and a firm pressure can 
be applied and the serew pleked out. 
СЕЕ 
GOOD PACKING FOR A STEAM CHEST. 


de 


One-sixteenth inch asbestos sheeting 
makes а good packing for a steam cheat. 
This material costs about 45 cents per yard 
and if put on wet wlll bear 150 pounds 
steam pressure, In tests with this packing 
n joint was broken six times und tightened 
up satisfactorily with the wet asbestos. It 
is Just as tight as the hest ralnbow packing 
can ever be made Contributed by T. Н. 
Konrad, Burlingame, Cal. 

— —d- — 

HOW TO REPAIR A SPIRAL SPRING. 

A spiral spring, 1 in. in diameter, which 
wis usel in adn engine governor and which 
parted in the middle one morning just be- 
fore starting up, was repaired by a corre- 


Bpiral Spring liepaired 


spondent of the Engineer's Review in the 
following manner: 

Four holes were drilled in n piece of steel 
as at A, and the broken ends of the spring 
were forced through the holes into position 
ия at В. The spring was then replaced 
and the engine started, The job took about 
a) minutes. 

- ———— БЕ 0-00 


HOW ТО THAW DYNAMITE. 


A safe and sure way of thawing out dyna- 
mite is as follows: 

Procure п small box or a nall keg just 
large enough to hold a lantern, and knock 
the bottom out of it, to admit air so the 
lantern will burn. Tack a piece of burlap 
over the top, on which to lay the dynamite, 
and set the apparatus a safe distance from 
All buildings, Throw an old coat or a sack 
over the dynamite, The heat can be regu- 
lated by turning the lantern up or down. 
"I have used this method of thawing dyna- 
mite for four years,” writes N. G. Hall, of 
Parker, S. D. "and have always had the 
best of results." 
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ELECTROLYTIC PROCESS FOR ETCHING 
STEEL. 


A process of electrolytie etching, invented 
and patented by a German, makes it possible 
to obtain exact reproductions of articles in 
low relief, such as medals and coins, in hard 


steel, The principle of the process is quite 
simple, Plaster of paris is poured upon the 
Gtect plate 18 be 
iche arbeg as dnode 
pst riu. 


Arrangement for Elestrolytia Etohing 


article, let us say а coin, sufficient to form 
й column several inches high and a cast Is 
taken, The plaster of paris is then removed 
from the coin and fitted with an ebonite 
sleeve, leaving exposed only the face and the 
corresponding blank at the opposite end of 
the short column of plaster. 

A vessel eontaining an eleetrolyte, &uch as 
ammonium chloride, is prepared and the cast 
Placed face upward in it, so that the face 
projects above the level of the liquid, and 
the liquid can only reach the face by nbsorp- 
tien through the column of plaster. The 
piece of steel on which the reproduction of 
the coin is to be etehed is placed on the 
face of the cast and is made the anode of 
the cell. A wire spiral placed in the liqnid 
in the vessel is the cathode. Thus the steel 
Plate rests on the high parts of the cast 
and at those points flows a current which 
dissolves the steel and the liquid steel flows 
into the cast. This process is kept up until 
the whole surface of the steel is in eontaet 
with the surface of the canst, Of course the 
process Involves a number of details. 

The best electrolyte is mide by electro- 
lIvtienlly dissolving an iron anode in a soln- 
tion of ammonium chloride. Every five or 
ten seconds the steel »must be cleansed of 
its constituents, notably carbon, which are 
left ns it is dissolved. A reproduction of a 
eoin ean be etched on a steel blank in about 
three hours, A high voltaige—10 to 15 volts— 
is efficient, 

— —À— ————— 


FLEXIBLE VARNISH FOR BALLOONS. 


Digest at a gentle heat 1 oz. India rubber 
in shavings and 2 lb. mineral naphtha, using 
п elosed vessel. Strain carefully. 


é 
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CEMENT FOR BELTS. 
Look thoroughly 6 oz. of Peter Cooper's 
White or cream glue and when it is well 
done add 2 oz. of powdered white lend. 
Mix well, Use same proportions for larger 
quantities, For use for any length of time 
in summer leave thick and thin down with 
aleohol. When thoroughly cooked turn out 
mto something to cool Cut off a piece as 
wanted, In applying, make the spliee the 
ваше length the belt is wide, hammer it 
well together and the belt éan be used in 
one hour. A correspondent of Power “пй 
he has used this cement for six years and 
has never had a splite come apart. 


R 
HOW TO CUT BELT LACING, 


In the diagram,the various parts nre as 
follows: A, sharp pocket knife; В, block; 
C, belt lacing, C', size of strip to be eut: Се, 
other part of C; E, end of lacing. Place the 
left hand on B, holding it firmly and with 
the right hand take hold of E and draw it 


| BLock | 


Cutting a Belt Lacs 


towards you. The knife, A, wil] eut C in 
two equal parts, providing C has a straight 
outer edge. In this war C can be cut 
straighter than a string. The ent in block, 
Б, may be any breadth or depth. The pocket 
knife should be driven into the bench or 
other base and must be very sharp.—(Con- 
tributed by E. V. Archambault, Norris, Mont. 
— "Án ——— 


PAINT FOR SHIPS' BOTTOMS. 


The following recipe is recommended by 
the Master Painter as a good paint for palnt- 
ing the bottoms of ships: 

Eight tb. of rosin; 14 Ib. of Cologne brown 
dry color; 15 oz. of shellac: 25 gills of alco- 
hol; & gills of benzine: 14 gill of toluene and 
10 drops of pyridine. Finish with a coat of 
parafin wax and white lead boiled together 
and applied hot. 
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HOW TO MAKE GLASS SLEEVES FOR МА- 
CHINE BOXES 


SS a т „д с шшен т=ш= 


Their Use Makes Lubrication Unnecessary— 
Many Persons Experimenting with Them. 
A very fair bearing for à common box can 

be made from broken bits of bottle or plate 

glass. Мапу machinists and power trans- 
mission people who desire glass journals for 


special purposes give their orders to the 
glass works where апу required pattern of 
sleeves con be manufactured. The gloss 
manufacturers have every facility for mak- 
ing glass journals, but, as a rule, they are 
obliged to make excessive charges for special 
work of this kind; and besides, they cannot 
very well make just what one wants from 
drawings. Therefore, many people whe nre 
Interested in the use of glass sleeves in. jour- 
nals for machinery, shafts for power trans- 
mission, engine bearings, ete; nimdertake to 
make the bearings themselves, / There are 
many experiments in progress in the glass 
bearing line at the present тие, and several 
diferent processes for making class sleeves 
nre in use at various important machinery 
centers, In some shops quite elaborate ap- 
paratus for the melting of the glass and 


costing the same bas been installed; in oth- 
ers, the workinan may be seen melting some 
broken pleces of glass over a fire with a 
ladle, he then pours the melted substance 
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iuto the sand mold. Before we undertake to 
make any glass bearings, either in a crude 
way or in a mechanical way, let us observe 
the grades of glass used. 

The Japanese use zlass benrings for the 
purpose of saving oil. In fact they do not 
apply any oll at all to lubricate the jour- 
nals fitted with glass sleeves, They take 
singer ale bottles and break the pieces fine 
with n hammer and melt them. Flint zluss 
is used by some of the Americanomakers, 
The grades of glass in which silicate/of pot- 
nsh and oxide of lead are prominent are 
considered the best grades. “These are flint, 
crystal and sirass, The coarse green bottle 
glass, which is so often used and which is 
so readily obtained, includes in its physier] 
make-up silicate of soda, alumina, lime, and 
oxide of iron. “The chief reason why one 
ве this grade of classe used frequently is 
because it is always eonvenlent, Some of the 
gliss bearing makers and users evidently 
consider all &peeies of glass alike. The Eng- 
lish erowmn gies is sometimes used, also the 
refractory Bohemian types. There are two 
wars: One is to select the class from bot- 
tles or broken window panes; the other is to 
go direct to n glass works and purchase tlie 
kind of glass desired. Common white is a 
rood sort to buy. If one uses bottles, he 
may па well use whatever is handy, and mix 


and grind all together, as an assortment, ex- 
cept by an expert is not possible, Dut even 
when the glass is ready, and the pieces all 
broken up, so they have a degree of umni- 
formity, the work is only bezun. 

For melting, an apparatus like the one 
shown in Fig. 1 is recommended as rood, but 
such an apparatus involves both labor and 
expense, As a substitute one might melt the 
glass in an ordinary melting ladle. (Fig. 2.) 
In a shop, where it is intended to fill orders 
for glass bearings, it is a good plan to erect 
the brick or stone enclosure as shown In Fig. 
1l. This should be of proper dimensions to 
uüceommeodate а crucible 3 ft. high and 20 in. 
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in diameter, Such a crucible can be pur- 
chased at a foundry. The melting of the 
vlass is best done if the crucible 1s enclosed, 
Therefore build up the walls to make the 
chamber A. Have the inlet for the coal at 
C and the outlet for the draft and smoke at 
D. Cover the top with sheet metal, C, and 
to keep the heat in cover the sheet metal 
with ashes. Pack the crucible, B, with the 
broken glass and cover it, Put the crucible 
in through the top of the chamber. Cover 
the chamber, make а coal or coke fire and 
keep it up until the glass is melted. Then 
remove the covers and ladle out the melted 
glass, This is a first-class method, but as 
before stated, the glass can be melted in a 
common open ladle (Fig. 2) over a hot coal 
lire. 

The next part of the process Is the pour- 
ing and moulding. It is a good plan to make 
some sund moulds precisely like those used 
in the foundry for casting metals. Fig. 3 
is a plan of one of the sand moulds. Use 
moulding sand and shape the form of the 
article to be cast in the sand as at F. Pour 
the class direct, or use the usual gate and 
runners of the stundard flask, Fig. 3 is a 
sectional view. 

First cast very plain sleeves in open flasks 
and finish the exposed side by grinding om 
an emery wheel After a while, almost per- 
fect sleeves may be cast ready for use, һу 
employing the facilities of the finished flask. 
Some of the sleeves are east round complete 
as in Fig. 4. Fig. 5 Is a view lengthwise of 
this design of glass bearing. The glass bear- 
ing is often supported in a cushion of rubber 
or à padding of felt, Sometimes if thick, it 
rests directly upon the metal. Fig. 6 shows 
the arrangement frequently used when the 
sleeves bear in те boxes, The shaft, G, 
contacts direct with the class facing of the 
sleeve, The sleeve is supported in the metal 
frame of the box, “Н. This part of the box 
fits into the Journal of the hanger or ma- 
chine frame, Some of the boxer are put up 
as illustrated in Fig. 7. This involves either 
a tight fit. of the class sleeve or ridges pro- 
vided on tlie sleeve to fit into corresponding 
grooves in the metal eap or seat of box. The 
adjustment of the ridges and the grooves 
prevents the sleeve from working out of its 
position. Some of the glass sleeves nre made 
up in sections as illustrated in Fig. В. Some- 
times the sleeve 1s In one complete part, 
again in two halves and then again in four 
parts, as in this ease; sometimes the sleeves 
are capped at the ends with metal 
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enclosures and these caps protect the edges 
of the glass. 

After the casting of the sleeves comes the 
smoothing and finishing. Some of the sleeves 
will be warped and crooked and have to be 


remelted; others are eracked too badly for 
use; some are very rough and the roughness 
must be ground off on the emery wheel, 
This is quite fine work. In faet, all of the 
glass sleeves must be subjected to more or 
less grinding to get them into the proper 
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order for use, After the final grinding, rub 
the parts with an oil; cloth, and then the 
sleeves are rendy for work. 

The object of the glass bearing is to do 
away with lubrication. Glass sleeves are 
used on water wheels, where the water con- 
&tantlv moistens the bearings, aud no oiling 
if necessary; but in nearly every other in- 
stance of the use of the glass sleeve, it will 
be found that a drop of oil is slyly deposited 
in the glass bearing. Almost all makers of 
glass sleeves, however, declare that no oil is 
needed. The glass sleeves are bard aud 
smooth, and for sewing machine bearings, 
ete, may run without olling, or at least with 
little oil. In the large shafts, however, al- 
though practically no lubrication is made, 
daubs of grenee plastered against the sides, 
"just to help out," шау be observed, No 
Oil holes are bored through the class sleeves, 

Despite these contradictory facts, the in- 
dications nre that there is à future for glass 
bearings and many intelligent men are ex- 
perimenting with them jn spare пек, 

“Traveller.” 
——————— 
ANOTHER METHOD OF CUTTING A FINE- 


TOOTHED SAW. 


The following method of cutting a fine- 
toothed saw is recommended as a better 
way than the one described on page 347 of 
the March Popular Mechanica, 

Clamp a clock spring or corset steel in 
the vice firmly. To cut the teeth bold a 
sharp and hard cold chisel во that its front 


"| VICE Злу 
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j Fig, 1 
cutting edge stands nearly plumb (see eut), 
then with i light hammer strike a blow of 
sufficient power. to cut to the depth re- 
quired, Now place the chisel on the steel 
and draw it’ tewned the tooth just cnt., 
When it strikes ngeainst the burr thrown 
up by the first cut, strike ngain with the 
hammer, being careful to strike with the 
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вате power as in making the first cut. Re- 
pent this until all the teeth are made. 

By using n fine ckisel and light hammer, 
saws may be cut os fine as 30 to 40 teeth to 
the inch, and with heavier tools, as coarse 
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as 12 to 16 teeth to the inch. After a little 
practice anyone ean eut these teeth as fast 
as he ean strike the blows.—Contributed by 
C. б. Evans, 380 Bowen Ave, Chicago, Ill. 
А. aea ———— 


IHE DANGERS OF A SCRATCH 


Aeurcelv.a day passes that many workmen 
do nof, in some way or other, cet п scratch, 
п smail cut, or a bruise that may break the 
skin, / In most instances not the slightest 
"itention is paid to this beyond the tempo- 
гу annoyance of the pain and the possible 
irritation when the hands are put into 
water, or some subsequent blow in the same 
spot brings an exelmmation on account of 
the hurt. 

This, while a common practice, is by no 
means a wise one. The air is full of floating 
disease germs, especially the air of cities and 
towns, and an injury of this sort, be it ever 
ao Slight, mizht furnish excellent breeding 
ground for some Полу bacteria, It is a 
zeod plan always to keep a bottle of pre- 
pared carbolic acid and glycerine, and fre- 
quently touch all bruises or sore spots with 
It, This is one of the most convenient and 
effective germicides imaginable, It is þe- 
ieved that many cases of fever and other 
serious ailments can be contracted by а 
floating germ coming in contact with the 
abraded skin. mee snugly lmlged in this 
most congenial dwelling-place, the germ 
multiplies with amazing rapidity, and soon 
overruns the entire system. Therefore, 
whenever there 18 п bruise or seratch, or 
ony injury of this sort, germicidal applica- 
tions should be at once resorted to, 
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HOW TO MAKE A CLOTHES LINE TIGHT- 
ENER. 


To keep clothes line wires from sagging 
when hung full of henvy damp clothing, the 
following contrivance will be found efficient 
and ean be made by anyone, 

Procure a strong, stralght-gzralned fence 
post, 9 ft. long, and saw a section about 8 
or 10 in. from the top, as at К, Fig. 4. Hore 
п Win hole through the post as at F, Fig. 2. 
Set the post in the ground to a depth of 3 ft., 
tamping the earth around it firmly. The 
post must be well set, as there will be con- 
siderable strain. 


=_= FIG! 
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Construct a boxed enelosure with a ratchet 
wheel and ratchet as at B, Fig. 4. Nail this 
box in the post at К, Fig. 4, run the wire 
through the hole in the post on to the ratchet 
shaft, H, Fiz. 2, and then run the wire from 
this post to another post or to a building. 
Attach а crank, as at C, Fig. 2. If there is 
no crank to be found use à monkey wrench. 
The apparatus is now in working order. 
All that Is necessary is to turn the erank on 
the ratchet, until the wire is stretched as 
tight as desired.—Contributed by Leroy L. 
Renny, Hawarden, Тота. 

——— —— a ——————— — 

Pencil drawings may be fixed to stay by 
applving a coat of 3 oz. gum mastic dissolved 
in 1 pt. of alcohol. Put on with a brush. 


APPROPRIATE LINE LENGTH 


645 


IO GIVE WOOD AN EGGSHELL POLISH. 


Um — — € шшш a 


Make a polish of 3 parts shellac, 1 part 
mastic resin, and 1 part sandrae resin, dls- 
solved in 40 parts methlyated spirits. Apply 
with a raz. 

$e 


RECIPE FOR FRENCH POLISH. 


Dissolve thoroughly "4 oz. gum benzoin, 3 
oz. gum juniper, 14 oz. orange shellac, 14 oz. 
dragon's blood powder nnd 15 oz. powdered 
borax in 4 рп]. methylated spirits of wine 
contained in a bottle. 
muslin, 


Strain through thin 


HOW TO SOFTEN CAST IRON. 


"== = —M —! т=ш= Н: 


Put a eap or plug in one end of a piece 
of gas pipe larger and longer than the work 
to be annealed. Put a layer of equal parta 
of sand and powdered charcoal mixed to- 
zether into the pipe, put in the work, and 
then fill the pipe with the sand amd chnr- 
conl] mixture, tamping down lightly. At 
night, heat to a red heat, cover well with 
hot eonl& and then with green coal and 
leave until morning, Remove from the 
forge in the morning and set aside to rool. 
A cerrespondent of the American Black- 
smith says finished work can be annealed in 
this way. 
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JACES FOR HOLDING AND LIFTING PUMP 
PIPES. 


In Fig, 1 is shown n jack and its parts 
in detall for holding pipe. The jack may 
be made of either 1% in, by !'5 in. Steel 
very good iron tire or of 14 in. square 
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commonly used. The lever and rest is 
shown at B. {t should be curved in the 
arm so that when in use the hook cannot 
touch the platform to loosen the bold onu 
the pipe. D shows a top view of B. The 
hole 1, in the lever, B, is for receiving a 
chain or rope when using the tool over an 


C 


Fig. 1—Pipe-Holding Jack 


axle stubs taken from an old carriage axle, 
says n correspondent of the American Black- 
smith. 

The hook or claw which holda the pipe is 
shown at А, and a side view of it, showing 
the manner of forging so ns to strengthen 
it at H, where a hole is drilled to receive 
a 54 or % in. rivet, is shown at C, This claw 
ia made for 114-in. pump pipe, tlhe size most 


Fig. 9—Pipe-Lifting Jack 


old-fashioned well or cistern, and prevents 
the tool from falling in and being lost. The 
rivet holding the parts together should be 
strong and fit like that in a pair of tongs. 
The tool opens and closes by lifting away 
from G. 

For lifting and lowering pump pipes a 
tool like the one shown at X is satisfactory. 
It may be used either with a rope or bly 
missing a bar or hand spike through the 
ring, s0 that two men enn lift on it. It is 
made of 1!&-in. axle stub of square stock, 
the opening being just large enouzh to let 
the pipe Into the hole of the tool which 
should be but $% in. larger than the pipe, 
This tool is shown in use at Ж, 

A tool for land use is shown at Y, and 
it may be used singly or in pairs, The 
ring at the end provides hamd-hold and it 
is turned out of the handle solid, just like 
n poker hand-hohll. The light part should 
be 9*4 or ?5 in. round and the rest 14 in. 
equare. A set of these tools should com- 
prise п jack as at E, rope and a lift like 
A, Or à jack and two hand lifts like X. 


== ааа — — — —— 


Your hoy will be interested in “Mechanics 
for Young America.” Only 25 cenis. 
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DEVICE FOR REMOVING BROEEN RIVETS 


For removing broken rivets in bugey bow 
sockets the device shown in the sketch is 
guaranteed by a correspondent of the 
Blacksmith and Wheelwright to be all right. 

The sketch is self-explanatory. For the 


RULE FOR CONSTRUCTION OF ELLIPSE 


The following on the construction of el- 
lipses may be of interest to many mechan- 
ies, ns this subject is not taught in public 
school text books. I had occasion to use 
this rule but recently in certain designs, 


For Removing Hivete 


inside end of a rivet, place a washer large 
enough to go over the head of the rivet to 
hold it firm in its place, There is no danger 
af brenking the socket in using this device, 
and one man can do the work more easily 
and quickly than by the old method. 
a nn 
HOW HORSEPOWER COMPARES WITH 
MANPOWER. 


The measurement of л horse's power of 
work, first nseertnined by Watt, the inven- 
tor of the steam engine, was founded npo 
the basis that the average brewery horse 
was capable of doing work equal te that re- 
quired to raise 230 lb. of weight 100 ft. 
in one minute, or 33,000 Ib. one foot in one 
minute, This estimate, however, was for one 
minute; it would not be possible for n horse 
to perform this amount of work continuously 
for eight consecutive hours. One horse could 
exhaust 12 men in a single day, for where a 
strong man could perhaps pull half of 330 
Ib. to n height of 100. ft: in two minutes, 
he probably could not repeat the operation 
more than n few times. A man’s power is 
nbout one-tenth of a horse's power. That 
is, where a/ horse “ould pull 330 lb. to a 
height of 100 ft, one minute, and then slack 
up and repeat the operation, Tor elght hours, 
thus pulling, four hours, and slacking up 
four hours, it would require ten strong men 
to perform the same amount in that length 
of time. When man put horses to work the 
gain In labor for the world was thus ten- 
fold. Multiply this by steam power, water 
power, nir power, nnd above all, electric 
power, and one has a problem in mechanical 
progression. 


nnd noting certain comments on ellipses in 
April Popular Mechanics, offer this for the 
benefit of those who are interested, The 
difference between the squares of the axis 
of any ellipse is equal to the square of the 
difference between the foci, 
To reduce this rule to a formula, let 
L/Æ Long axis, 
S = Short axis, 
D= Distante between foci. 
Then 
L?— 8* = I», 
To construet an ellipse of any given di- 
mensions, say, with long axis 5 imn, short 
axis 3 in, substituting in formula— 


L? = §* = 95 
2 = 82 = 9 
25 — 9 = 16 


ү16 = 4 = Distance between foci. 

To construct ellipse, insert pins in line of 
long axis 4 in. apart, or 15 in. from each 
end of ellipse to be constructed. Then with 
п loop 415 in. long draw ellipse. 

In addition to the remark in April Popu- 
lar Mechanics that the curve of the disg- 
tances of any point on the curve from the 
focl is always the same, it may- be added 
that this distanee is always equal to the 
longer axis.—Contributed by W. G. Frisbie, 
Athens, Pa. 

ete  . 


A CORRECTION. 

The article entitled “Using Motorcycles 

for Shop Power,” which appeared in our 

May issue was by mistake credited to the 

American Blacksmith instead of to the 

Blacksmith ond Wheelwright in which pa- 
per this interesting kink first appeared. 
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A LESSON IN FRESCO PAINTING. 


Ihe materials required by the beginner in 
fresco painting are a perfectly straight piece 
of wood, 3 ft. long, 2 In. wide and of about 
the thickness of n lath, and а brush. called 
п "freseo liner," made of white bristles, and 
Varying in size from 44 in. upwards. The 
amalest size is best for the beginner, says 


Fig. 3 


л correspondent of the Western Painter, It 
is not only cheaper, but if mastered first, 
it will not be hard to learn to handle the 
larger sizes, To practice with use black 
marking ink, which flows evenly and is 
опку 10 Use, 

0c] lining is the first thing for the 
amateur to master, If he practices until he 
ean make perfectly straight lines of uniform 
thickness and having neatly joined corners 
he has zone п long wav toward becoming an 
expert freseo painter. 

lo begin work select o smooth board 
surface or wall space and hold the straight 


Fig. 5 


edge against the wall, using the left hand 
and grasping itat the extreme left end, the 
back of the hand being against the wall 
and the thumb facing the body. The right 
end of the straight edge should touch the 
adjoining wall; the straight edge does not 
lay flat on its surface, Take the brush in 
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the right hand, holding it at the extreme 
end of the 10-in. wooden handle between 
the thumb and first finger. Dip the brush 
in the fluid, touch it lizhtly against the side 
of the pot to remove all excess ink and. 
starting at the left, run the line lightly to 
Ше right, Do not hesitate or the line will 
waver, due to varying pressure, 

When able to mnke such lines perfectly, 
try making lines several times as Jone, 
Make first a guide line by fnstening-oue end 
of a б ft. line to the wall with a tack, 
drawing it taut and running a piece of char- 


= +5 


m 


conl] over it. Then stretch it perfectly tight 
nand level along the wall and pull it out at 
the middle and let it snap back against the 
wall. Repeat this several times and a fine 
sulle line will result, In practicing on long 
lines be very careful to join the strokes 
neatly. 

The illustrations show some lines to prac- 
tice on. Fig. 1 represents a fine line made 
with a light, quick stroke; Fig. 2 requires n 
heavier brush: Fig. 3 is made by filling in 
between two fine lines, using nnother brush, 
and Figs, 4, 5 and 6 show various decorations 
which may be executed by the amateur. 

— 

On an average from 10 to 12 Ib. of hard 
conl, or 18 to 260 lh. soft coal can be burned 
on one square foot of grate. Nearly double 
this amount can be burned with forced 
draft. 
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HOW TO МАКЕ A GOOD SCREW DRIVER. 


Take 4-10. round spring steel and forge 
the end to the proper shape, Bend an ere 
in the other end, For hard work place a 
bar through the ere. There is no handle 


Ent of Встает Drivaorm. 


to come off, and if the polnt breaks it can 
be forged again. The long one, or [азу 
man's driver, should be about 30 in. long: 
the short one about 8 in. long.—Contributed 
by Paul & Baker, Muscatine, Iowa. 

— Go Pro з= = áo —À 
HOME-MADE TURTLE-BACK STUFFING- 

BOX CALIPERS. 


The illustration shows top, side and end 
views of some turtlhe-back stuffing-lox eal- 
ipere which any engineer can make mnd 
wil find them a valuable addition to his 
kit of tools, The calipers are used for tru- 


PISTON 
Calipers for Turtle-Back Stuffing Hox. 


Ing up the piston in the stuffing-box.—Con- 
tributed by W. O. Fisehendorf, Mt, Vernon, 
Ind. 

— a ———————— — 

An /excellent marking ink, which dries 
quickly, will not spread and is almost in- 
destructible, may be made by dissolving 
asphaltum in turpentine to a thin fluid. 
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IURNING CORNERS WITH TELEPHONE 
WIRES. 


Editor Popular Mechanics: On Page 444, 
of your April issue, 1 notice an article on 
telephone line construction. The deserip- 
tion is right, but the artist got the. pole 
on the wrong side of the erossarm. The 
eut shows as follows: 


Wrong Const uotion. 


As shown above the pull comes so that 
the strain js on the bolt or lag screws im- 
stead of on the pole, The proper way is to 
Place the crossurms ав shown in the cut 
below, viz.: 


The Hight Way. 


I have frequently seen crossarme pull 
ОП when faced as shown in the first eut.— 
John Reiland, Lena, Ill, 

mene $$ 
COOLING A DYNAMO. 

A dynamo which had given considerable 
trouble heating and cutting of brushes and 
commutators was arranged by a correspond- 
ent so that it was kept cool by its own 
power, Ап electric fan was placed on a 
stand just high enough so the current of , 
fir would be thrown on the armature. The 
fan was then connected with the wires from 
the generator and there has been no trouble 
fram heating since, 

$= ————— 

Shop Notes for 1905 is a book for every 

craft. Send for a copy. Price 50 cents. 
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SIMPLE WAY OF REVERSING A MOTOR. 


The diagram shows a simple way of re- 
тега the direction of a motor with a dou- 
ble pole double throw switch. The fields are 
in circuit ns soon as the main switch is 
closed and by using the double pole double 


Flan of Wiring 


throw switch on one side the motor runs one 
way, пий by changing the swilteh the motor 


runs in the opposite direction. An ordinary 

rheostat is used for controlling the armature. 

—(Corndueted by G. H, AL, Chieazo. 

c" a 

DRIVING AND HOLDING POWER OF CUT 
AND WIRE NAILS. 


Prot. Carpenter of Cornel] bas matie rame 
experiments in nail driving. These experi- 
ments would seem to establish: First, very 
much more force is required to drive a cut 
nail a given distanee than n wire wall. Ser- 
ond, more force is required to start a eut 
nall generally than to drive it, and that it 
invariably starts much Marder than a wire 
nail Third, the work in ineh-pounds per 
nail required in driving cut nails is much 
more than that in driving wire nails. Fourth, 
the work in inch-ponnds dn pulling eut nails 
Ія about equal, sometimes less and some- 
times greater, per nail, than that for pulling 
wire nail& Fifth, the maximum force per 
pound in driving or starting wire nnils is 
more nearly equn] to that of the cut nails 
than when estimated on the basis of that of 
п single nail, but it Is still less, Sixth, the 
work, in feot-pounds, per pound of wire 
nails required for driving is less than that 
required for the cut nail, and that for pull 
ing is considerably more. Seventh, the reln- 
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live efheleney which is here considered as 
the ratio of the work of pulling to that of 
driving is much higher for the wire nail 
than for the cut nail In making experi- 
ments it was noticed that the cut nail 
bruised and broke the fibers of the worl, 
principali at the end of the nail, whereas 
the wire nail simply crowded them apart, and 
probably dl not move them much bevotul 
the point from which they would return by 
elastic foree, and hence the naib would һе 
zrüspéd much stronger per unit of area of 
surface by the wool. Presenting less sur- 
face, there would be, however, less resist- 
ance to starting, To see what the effect of 
change of form wonld be, a number of ten 
penus eut nails were sharpened on the point 
by grinding to an angle of about 39 deg., so 
that ihe ibers in ndvanee of the пай would 
be thrust aside and sot bruised and broken. 
This served to inertuse the holding power 
over the cut nail of ordinary shape about БО 
per cent, in starting force, and about 3 
per cent. in work ef resistance to pulling. 


—— ee 


AN ADJUSTABLE PIPE-BENDING DEVICE. 


The pipe-bending apparatus shown In the 
illustration, Which cun be adjusted to vary 
the radius of the curve to be bent, is во 
«прі that any workman conid make one 
like it. says a correspondent of the En- 
sineer's Review. 

To the plate, C, is fastened ns stud, B, 


Adjustable Pipe Bending Derios 


while the stud, A, moves in n slot in the 
plate. The pipe is bent between these two 
studs, hy prying in the direction in which 
the pipe is to be bent. The movable stud 
regulates the radius of the curve. The rib, 
D, is for holding the plate in the vise while 
bending pipe. 
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HOW TO MAKE A MINIATURE STEAM 
TURBINE 

With nn old toy steam engine boiler and 
n little work п steam turbine enn easily be 
mode but it will not generate ten thousand 
horsepower as some of the giant turbines 
do. 

When you bave the boiler the next thing 
to do its to make a dise of wood about 14 iu. 
thick and 215 in, in diameter. Mark twelve 
points around the edge of the circle of wood, 
the points being at equal intervals all the 
wav around, Cut with a fine saw 3-16 irn. 


D 
—— i | 
= п = 


in mounting the wheel make two blocks 
of wood each 3 In, high, 15 in. thick and 1 
in. Wide, On the flat end of one of the 
blocks serew a small plate of sheet brass 
and punch a very tiny hole which should ftt 
ihe point of the axle. For tlie opposite bear- 
ing file off the point of a one-ineh serew and 
also make а small hole in the end of this to 
iit the other point of the axle. Then put the 
screw into the second block at the same 
height as the bole in the piece of brass on 
the first block. “Fasten these bearings to a 
hase made of a board one foot long and six 
lnches wide. A fairly good idea of the way 


Plan of Steam Turbine 


at each of these points. — Twelve paddles 
should ther be made of sheet copper or 
brass nnd cut in the shape of the figure 
shown nt A in the sketch. Then wedge the 
paddles tightly Into the saw ents and bend 
them into the shape of a spoon, For the 
axle take a wire шай, eut off the hend and 
sharpen cach end tó a fine point. Force the 
nail securely into s central hole in the disc. 

Now we may go back to the boiler, As 
there is generally a small piece of brass tub- 
ing left on the side of a boller, which was 
formerly connected to the steam engine, this 


piece may now be joined to a four or five- ` 


inch length of rubber tubing and bound 
with wire, The rubber pipe is then attached 
in the same manner to a piece of metal tube 
hent into the shape shown in the drawing 
and fastened to the base with a staple. 


the wheel is to be mounted may be obtained 
from the sketch. 

The turbine is now complete and ready to 
run. Power is obtained from an alcohol 
lamp or Bunsen burner and when under full 
steam the wheel will revolve with consider- 
able rapiditv.—Contributed by E. H. Kllp- 
stein, Eust Orange, N. Y. 

i — —— 


HOW TO SEE THROUGH YOUR HAND. 

Roll a tube out of n piece of pasteboard 
about 5 in. square, having one end just 
large enough to fit around the ете and the 
other slightly smaller, Take the tube þe- 
tween the thumb and finger of the right 
hand nnd put the large end close against the 
right exe, Hold your left hand against the 
other end of the tube and keep both eves 
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open, There will appear to be a hole through 
your hand and objects beyond it will be 
нау visible, The Jeft eye is actually 
doing all the seeing of objects beyond, but 
it will seem like the right eye sees them, 
too, through the hand, 
—— 

HOW TO MAKE A WOOD-TURNING LATHE 

OUT OF AN OLD SEWING MACHINE. 

With a haek-suw, eut off the arm contait- 
ing the needle on line AB Fig. 1, leaving 
the shaft only, On the end of tlie shaft will 
he found a round plate, in which drill four 
3/16-in. holes. Now secure, or have turned, 
п ресе of iron or steel 1'5 in. in diameter, 
Fig. 2. Drill and countersink four 3/16-in, 
holes in it to fit the holes on the shaft plate. 
File a spur center 5/16 in. long, and two 
side points 2/16 in, long. Bolt this plate 
{о the shnft plate with four fat-headed 
stove bolts, 3/16 in. in diameter by 5/8 or 
*4 In. long, Fig. 3. 

For the bed, use a hoard 32 in, long and 
as wide ns the base of the machine arm. 


This gives a limit o£ 2 ft. between sput inu 
dead centers. Let this board be miade herel 
with the rest of machine table by making 
n pair of legs if needed Next make wm T- 
rail, Fiz. 4. of two boards, one 5 x HA x 32 in, 
the other 31!5x7;x 32 in. — Three-qnarters 
inch of the wiler bonrd projects over each 
of the smaller boards. Nail firmly and 
clinch nails, or serew together. | Screw this 
rail on the machine board: so that ite center 
coineldles exactly with the machine centers, 
Bore a number of “s-in. Doles with centers 
oh in. apart nlong the center line of this 
rail, beginning ъй. m. from the em nearest 
the machine. Make another T-rail for slide 
tool rest, of two pletes 32x32x In, and 


O Spur Center 


Epea raw 
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32 xX 1М»х' in. Fasten this in front of the 
larger T-rail and parallel to it, the center 
lines being 6!'5 In. apart, 

To make the tnil-piece, that is, the part 


to hold wood 1б be turned, get п board 61x 
тх in, and on the edges, Fig. 5, A, screw 
two pieces Ta x 116 in. so that the cap thus 
nde Will fit snugiv over the large T-rall. 
Fasten to these last two pieces, with screws, 
wo more pieces Тх' x, In, Fig. 5, B. 
This. tuil-piece should move smoothly Lack 
ind forth with no side motion, Now get п 
block of hardwool £x2!4 in, and 14 in. 
higher than the spur center when mounted 
ou the midlle of the taibpieee Just de- 
acribed. At exacth the height of the spur 
center bore through this block n "j-in. hole, 
Fiz, & Have a blicksmith make a crank 
8 in. long, threaded for 5 In, as shown. At 
the dead center eml taper the crank anil 
mike a cup center, out of which nllow n 
3,16 In. point to project. The cup prevents 
the point from boring into wood too rapid- 
Iv, tine inch from the outer end of the 
erank block, Fig. 5, bore a 3/16-in. hole, 
amd force s Mi-in. bolt to cut its thread in 
the wool, This is a set screw fo bold the 
Crank in any position desired, Place à strap 
nut, threaded to fit the crank, on the henid- 
end of the crank block, and a plain nut to 
net as а bearing, on the crank end. One 
and one-half inches from the back of the 


Toofrest 
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taill-piece bore n *%-in. hole. 
"ux 2 it, 


Aluke п 
lo put in à piece of wood to turn, 
move the tail-piece back until the hend end 
is over the center of the hole nearest the 
end of the block, then the peg will slip into 
Second hole from the head end of the tail- 
piece, and into a corresponding T-rail hole, 


peg 


pinning the two together. Insert wood and 
screw up dead center to bold it, 

For a tool rest make a second plece like 
the base of the tall-piece, 11 in, long and 
litting the small T-rail. Cut out two blocks 
Ligx2iyx in. and screw them, one on 
each end of the base of the tool rest, сот: 
ering the half farthest from the centers, 
ind having an &-in. space between blocks, 
On the tops of these blocks screw n strip 
Tix 2 xy tu, Now for the rest proper, 
eut out a board 8х 11,16 x9 in.-to slide in 
the slot of the rest. Take a piece of oak 
11 x 2 in. and hich enough so that the top 
wiil be level with the centers of the lathe, 
and bevel as shown in Fiz, 68. /Serew on 
one end of the 8x 8-in. piece exactly In the 
middle. This piece will slide In and out, 
closer or farther from the centers as de- 
sired, and also along the T-rail. 

A center for turning /rosettes, 
ete, may be made as follows: 


BUÜucers, 


Remove the 


vy 
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spur center amd bolt in its place a 1-in. cir- 


ewar board of the same diameter, using 
longer 32/,16-in, stove bolts with heads 
countersunk, dotate the lathe, and with a 


fimlet bore a hole at the exact center and 
through the board. Now take off the board 
ani countersink on the back a place for 
the head of a course threaded screw. Turn 
in a 19-1. serew, терасе the board and any 
block heid on the end of the rotating serew 
will wrn on and be held while being turned, 
—CVontributed by L. L. Winans, Mexico, Мо, 
a i-i —— — — — — 


HOw TO REMOVE STAINS FROM MARBLE. 
When other methods fail, try dissolving 
11: Ib. potash and 1 Ib. virgin wax in diluted 
muriatie neid or warm soap and vinegar. 
Пой the whole for 30 minutes and let cool. 
The wax will then float on the surface. Re- 
move the wax, put it Into à mortar and tri- 
turite thoreuzhly with a marble pestle: add 
soft water to it to form a soft paste. Apply 
this poste to the stained marble and let it 
dry. Rub off with a woolen rag. 
——————— 00 


Popular Mechanics $3 for five yrs. 
or $10 for the balance of your life. 
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STEAMER SAILS ON LOFTY MOUNTAINS. 


Built in England and Carried Up the Andes. 


Not since the ark landed on Mt. Ararat 
has, in all probability, any large vessel as- 
pired to so lofty a home as the steamer 
“Mmea.” Built in Hull, England, she sailed 
under her own steam to Mollendo, South 
America; was then taken to pieces und enr- 
ried up the Andes to finish her career on 
Lake Titicaca, Peru, over 12,000 feet above 
the ocean, 


12,000 ft. in the distance traversed, The 

"Inen" is well named, ав Lake Titicaca lies 

Within the boundaries of the land said to 

have been the cradle of the old Іса races. 
—— — SE A — —— —— — 

PLAN TO SAVE SHADE TREES WHEN 
RUNNING WIRES. 


Frequently when putting up a pele line 
for telephone or electric light wires nlónz 
the side of n street, the workmen- utterly 
destroy the beauty of shade trees by cut- 
ting awny large branches, 


Even with this 


—————— ли а — c pm _ 
иш. — aE E = айа . 


“The 'Inca' Was Carried Up the Andes to Lake Titicaca.* 


The dimensions of the "Inca" are 220 ft. 
by 30 ft. by 14 ft. She is propelled with 
twin-serew engines of 1,000 l.p. and has a 
speed of 12 knots, She is fitted with good 
accommodations for 24 passengers, will eatry 
5290 tons d. w., and lins good arrangements 
amd facilities for working careo. Petore Me- 
ing taken apart for shipment, she was 
equipped for service in every partiewlar./ A 
portion of a joiner's shop was prepared to 
represent a ship's deck and here xereo built 
up the saloons, staterooms, pantries, ete. 
Even the upholstery, curtains, rods/and din- 
ing tables were furnished.» A> system of 
steam heating was installed and on the 
cabin sides were marked such details as 
lends of wires for electric lights, positions of 
switches, ete.; the auxiliary machinery, fans 
for forced draught with pipes and connee- 
tions, were all fitted upon the ship. 

Erervthing complete; the “Inca” was then 
taken to pieces ond picked in over 3,000 
separate paekmnges, ench carefully marked so 
there would be no mistake in re-ereetinz the 
vessel, and bearing other marks for ship- 
ment purposes, The vessel was convered 
150 miles by rail, the railway running along 
the mountain side and across the valleys of 
the Andes, and rising to an altitude of 


defacement there is apt to be frequent in- 
terference with the wires when the wind 
Wows, or during a severe storm. At all 


times the wires nre ilable to eut into large 
limbs or tree trunks, 

A remedy is suggested in placing a pole 
on each side of the street and suspending 
an ordinary cross arm from a strong wire 
extending 


from pole to pole. When the 


Does Not Injure Shade Trees 


trees have heen passed the line Wires can 
he turned to the ordinary single pole placed 
near the curb,—Contributed by W. E. Me- 
Chesney, Berkeley, Cal. 

$$ — dii €— ——————— 


The Chinese zovernment has entered upon 
the granting of letters patent, the first hat- 
Ing just been granted, It is to protect an 
electric lamp, called “bright moonlight.” 
and which tts inventor claims is far supe- 
rior to glow lamps of foreign manufacture 
hitherto used in the Empire. 


POPULAR MECHANICS. 


PORTABLE SAND-BLAST OUTFITS. 

In bonding the girders of the Drooklyrn 
elevated railway system recently, two port- 
able snnd-blast outfits were used with very 
sntisfnetorv results. One of these outfits 
consists of n motor-driven alr compressor 
and three 2414 x48-in. reservolrs mounted on 
a platform wagon, The air compressor con- 
sists of a duplex, horizontal single-acting 
pump mounted on a common bed plate with 
n direct-current series railway tvpe motor 
and when pumping against 100 lb. nir pres- 
sure develops 815 mechanical h.p, says the 
street Railway Journal. Its enpneity is for 
50 cu. ft. of free air per minute, with 600 
volts line current, 

In using this outfit for the bonding re- 
ferred to, the positive lend to the motor wis 
connected with the trolley wire of the &ur- 
face line and consisted of a wooden pole 
having a copper hook on one end for hook- 
ing over the trolley wire and having a cop- 
per wire bound to the side of the pole run- 
ning to the motor. This did not interfere 
with the running of the surface cars. The 
negntive lead from the motor was connect- 
ed directly to one of the columns bx insert- 
Ing the end of the wire in a small drainage 
hole. mn the front beard of the wagon is 
placed an electric pamp governor, which was 


Outline Section of Sand-HElast 


connected in the positive lead to the motor, 
and which starts and stops the motor eom- 
pressor at given maximum and minimum 
pressures in the reservoirs, 

The operation of the sand-blast apparatus 


may be understood by reference to the sec- 
tional view. Air enters from the reservoir 
nt C; the two upright pieces, E, are merely 
i trap to gather entrained moisture. The 
supply of air is regulated by the valve, D; 


Portable Sand-Blast Outfit 


the supply of sand is regulated by the plung- 
ero]; The plunger rod connects with the 
lever on top and by raising this lever one 
Ө more of the series of holes, S, in the bot- 
tom of the tube, G, are opened by the plung- 
er, The supply of nir nnd of sind can be 
operated independently. Plain beach santi, 
not necessarily dried, may be used. 

The blast is applied through plain soft cast 
Iron nozzles having "&-in. cireular orifices. 
These nozzles wenr ont quickly, but are 
cheap and simple. The outtit complete welghs 
4900 lbs, It is so well adapted to the use of 
a wide range of industrial establishments 
that it will undoubtedly be added to the it- 
creasing number of efficient portable outfits 
of various kinds in common usage. 


— L—— 
WINDMILLS FOR POWER SUPPLY. 


For many years п man on Prince Edward 
island has had his windmill harnessed and 
used this novel power supply: for running 
his shop machinery, says the American 
Blacksmith. Because of his location there 
is always plenty of wind to keep his power 
apparatus going, the windmill requires lit- 
tle or no attention, and the owner is at no 
operating expense as he would be if he useil 
nn engine. The wind-power is used for 
driving n turning lathe, emery wheel, drill- 
Ing machine and blower, 
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POPULAR MECHANICS. 


Practical Small Hot Air Engine 


Will Run a Fan, Etc.--Operates with Ordinary Illuminating 
Gas or Alcohol Lamp 


At last a really practical, simple and re- 
liable hot air engine of small power lias 
been perfected. The cut shows one ope- 


rating a fan, it will run a revolving Wii- 
dow display of five moving pieces equally 
whatever, 


well It requires no attention 


crowd in front of a show window, even if 
not connected to revolving displays. 

The engine shown weighs 18 Ibs.) has/a 
speed of 500 revolutions per minute and the 
fy wheel which is grooved for a. round 
belt, is 64 in. diameter; power 17401 Їр. 


Practical Hot Air Engine 


beyond an oceasional drop of oil on the pls- 
ton rod. The air for operating the engine 
i» heated by ordinary dHuminatings gas 
(lirough a small rubber tube connected to 
any convenient gas jet, at a cost of less 
than three cents a day with gas at $1 per 
thousand. Where gas is not obtainable a 
small aleohol limp enn be used. 

The engine Is perfectly safe, cannot ex- 


plode or set anything on fire, and rons 
noiselesslv. It cannot fail to attract a 


Popular. Mechanics offers the engine 
shown in the cut, complete with 10-in. fan, 
all ready to run, for n club of 20 new year- 
ly- subscriptions. Revolving tables witi 
gearing for window displays are extra. 
Larger sizes of this engine are made up to 
1/loth h.p., suitable for operating dentists 
tools, jewellers' laüthes, sewing machines, 
ete, ete, A lady or n child ean start the en- 
rine in a moment: nothing to get out of 
order; will last for years. 


NOVEL ENDLESS CABLE SYSTEM PRO- 
POSED FOR BROOKLYN BRIDGE. 

The hundreds of thousnmds of people who 
vross Brooklyn bridge daily, engineers claim, 
аге rendering the structure unsafe amd some 
remedy is being sought constantly. The 
most recent menns of relief proposed is ex- 
tremely novel and comprises an endless cable 
system having n loop 400 ft. in diameter 
пі enceh end of the bridge, the inside of each 
loop being oecupied by a rotating platform 
locked fo the cable, The platform would 
thus travel nt the same rate as the cars and 
passengers- cauld mount without the cars 
stopping, Entrance to the platform would be 
by a revolving staircase at the center, where 
the speed would be much less than at the 
circumference, If the speed at the circum- 


ference were 20 miles an hour, at the center 
it would be about n mile an hour, and thus 
people could mount the platform there with- 
out danger. 


— m 


SOME OF OUR OFFERS. 

Popular Mechanics five years, $3. 

Popular Meckanics for life, $10. 

“Shop Notes for 1905"—Paper cover, 50 
cents, 

“Shop Notes for 1905"—Cloth bound, $1. 

“Mechanics for Young America’—25 cents. 

A really good typewriter for ten new 

subscriptions, 

You ean earn any tool made or any book 
published by getting a club for Popular 
Mechanics, Send for premium list. 
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Tropical Farming 


Fit urTur ll ГЕ ТИТ 


M P Ea Ps PR ER MR Шы PP Ша. Ша. ш.и. ж. йй. PL Pg hl a Н ТЫШЛ 


Is a safe and profitable business. It not only provides ап in- 
come for the investor but for his posterity, for it constantly 
increases in production beyond one generation.  ..  ..  .-. 


The Mexican Mutual Planters Company 


Invites attention to the following facts relating to the 
planting on its plantation “La Junta," of 5554 acres, 
in the Trinidad Valley, Isthmus of Tehuantepec.  :. 


RUBBER COFFEE CACAU А 
Ácres Acres |p м eres 
4 years old, . E 455.20 | 4 years old, - + = PM | years old —— - an PE 
3 years . . . ac 99 | 1 year - = = ARTS усаг " 2 er 
усаг в = -= ho a В Е i 
m» | Contracted, 1905, НС Contracted, IMS, = + 10. 
Contracted, 1905 Р =- Mil. Е 226.19 
di! Rik steamed 450,000 trees 7 Approximate'y 40,000 trees 
Approximately 2,000,000 Trees | Cleared and planted t to ~ J grasses for cattle and horses, 1190 Acres 


We began our planting in 1900, and complete it in 1905, making, we 
believe, the largest planting of cultivated rubber in the world. 

We have not paid dividends—the trees must grow first. 

We expect to pay a dividendin 1907. From that time we believe 
they will increase rapidly and afford returns that will amply justify and 
reward the faith and patience of/our investors, 

During the past three years over one hundred visitors, a large portion 
of whom were owners of bonds in this company, have been on the prop- 
erty and inspected itthoroughly. All of them have been satished with the 
work done and the prospects for the future. 

We know from an experience of six years in the cultivation of this 
property, and froma close studv of older places in our neighborhood, 
that within a few years it will pay from 25 to 40 per cent, and long 
before the property is in full production the bonds of the company will 
be worth from $650 to Sooo each; the few remaining to be sold will 
not be on the market long. To those interested we will be pleased to fur- 
nish full information. This proposition ought to be of interest to every 
careful investor. 


" ADDRESS 


Mexican Mutual Planters Company 
Dept. D 910 JOURNAL BLDG., CHICAGO, ILL. 
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Chapin’s 
Mechanics 
Hand Soap 


This soap ia abeolutely pure. baing munun- | 
factored from the very best of ingredients 
“ту чун айыны tothe use = warkingmen o 
Bill trades, 


G. F. CHAPIN & SON CO. 


READING, MASS, 
AGENTS WANTED 


THRILLING VISIT OF EMPEROH WILLIAM 
To AN AMERICAN CRUISER. 


Some уепга ngo, writes Lieutenant Garden in 
Ideal Power, the American armored cruiser “New 
York" was sent to Germany to represent this coun- 
try nt nn offielal function, The ship was visited by 
the German Emperor, who was dined on bonrl At 
the contlualon of the dinner, which саг shortly 
after midnight, the Emperor suddenly mile a re- 
quest to be shown the engine-room, The ships olli- 
cers promptly escorted him below, As the emperor 
entered the upper engine room platform, he stopped 
and gazed in admiration on the massive machinery 
spread before him, representing collectively aone- 
thing like 18,000 horsepower, Now the “New York," 
it must be understood, is fitted with four engines, 
two to a shaft. When economical speed Is all that 
la required, only one set of engines 1н employed, but 
when full power is nhid for, all four engluües nre 
thrown into plar. The passing from economilenl 
spese] to full power is effected through the medium 
of a mechanical contrivance, and is referred to ordi 
narily as “coupling up." The Emperor тая aware 
of this, and turning to the chief engineer, Mr. 
Cipriano Asdrade, inquired of him: 

"How long docs it take vou to connect four for- 
ward engines with the after engines?" 

"Your Majesty," replied the chief engineer, "it 
generally takes about five minutes.” 

A smile was seen to play over the Emperors face, 
nnd looking out of the corner of hls eyeg, hé said: 

“Really, © kuew something about cngines; how 
long docs it take you to connect the forward engines 
with the after engines? 

“Your Majesty.” auaweredethe chief engineer, “it 
usually takes alent five miuntes." 

“Would you mind doing ite’ said the Emperor, 


| LOOE FOR THIS PICTURE 
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DIRECTIONS 


Wet the hands well before applring the 
| жор, then rib the soap in thoroughly until 
dirtls loosened, then rinse, 


One great fentore of thia sġap la the sar- 

| ing of time, à very important thing to tha 

workingman. It requires but two or three 

minutéóstothoroughly cleanao the moat aciled 

hands, and ean be used with hot, eold or 
Balt water, 


SEND 25 CENTS 


For Sample Can 


The answer of the chief engineer was to call sev- 
eral machinists to take thelr posta for connecting up. 
The men jumped to thelr stations. The order was 


| given, "Connect аны 


The Emperor timed the operation—two minutes 
and forty seconds, 

The Emperor could hardly belleve his eyes, turn- 
Ing agnin to the ehlef engineer, he sald: 

“Why, I understand that on board the "Blake" and 
'Blenheim,' British ships, fitted with engines of a 
aimilar type to these, it takes for this operation one 
hcur."' : 

"Ah, yea! Your Majesty,” replied the chief en- 
rineer, "but "Your Majesty forgets that this is an 
American ship and these are American engines." 

When the Emperor came ont on the gun deck, it 
wist s point well forward. Now, the “New York" 
has alone gun deck extending almost from the eyes 
of the ship to the bulkhead which divides the ai- 
miray quarters. In other words, one con stand well 
aft, and except for some bulkheads amidships, one 
has an almost uninterrupted vlew to the bows of 
the ship. At the time the Emperor came out on 
the gun deck fit was between half-past twelve at 
night and one In the morning, and along that great 
expanse of deck some 500 men were asleep in their 
hammocks, Not a sound could be heard except the 
ocenslonn] snore of some sleeper or the swish of the 
water against the ship's side. <All lights were ex- 
tinguished) except here amd there п dull glow was 
Bhowing, low down, giving off just enough light to 
enable one to pick his way over the deck without 
stumbling over a deck bolt. The Emperor and the 
officers with him stooped their shoulders so ая to 
атон «striking the hammocks and awakening the 
men, and walking on thelr toes all made thelr wary 
very quictiy under the line of hammocks until] a 
point was reached well aft where there was a little 
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apace cleared of hammocks, and then the Minperor 
stopped, and as he did so the officers gathered around 
him amd in au undertone the Emperor sald to Cap- 
talin Evana: 

“captain, how long does lt take you to close your 
water-tight compartmenuts?" 

"Your Majesty,” replied the captain, “it generally 
takes about two minutes, and we always close the 
water-tight compartments as а part of battle drill.” 

The Emperor was Intensely interested, hesitating 
just for a moment, he looked up suddenly, aud saili, 
"Would you mind doing it now?" 

"If Your Majesty,” replied the captian, 
touch that gong there tt will be done," 

Now, In the after part of the “New York" are a 


Av ill 


A $30.00 FILTER FOR $10.00 
This Filtering Outfit is a Godsend to everybody in the Office. 


Factory, or Home, and is worth three timea the price asked, 


Device all ready to attach to faucet sent express prepaid (East of Rocky Mountains) $10, 


R. C. BACON СО. 


47 Michigan St. 


Chicago. 


_ Metal Specialties, Pure Water Appliances Special Tools and 
Machinery Metal Moulds and Patterns, Punches and Dies, Tin and 
Aluminum Boxes, Light Press Work, 


turning over, nnd amid all the дизе nml uproar and 
confusion couhl be heard the erles of the division 
ollicers, “Battery No. 1 ready!" “Battery No, 2 
ready?" “Battery Wo. 3 ready!" Suddenly clear and 
distinet above it all rose the ery, “Silence!” 

Not a sound coukl be heard except the chug, chug 
of the engines os the ship gathered way, while 
along that great expatse of dimly lighted gun deck 
some three hundred half naked men were standing 
crouching at he breeehes of the guns, every gun 
was loaded, every gun lanyard taut: it needed but 
one word] and the ship would have open] tire from 
one end to the /other: and at that Instant the exeeu- 
tive officer, turning to the eaptain, sald: 

"Bir, the ship is ready for action,’ and the Em- 


шег of alarms covered with glass in the ame 
order as in some of our ecltles the fire alarm boxes 
fre covered with glass, The Emperor indicated lis 
wishes to f Бін officer, who took the hilt of his 
sword, broke the glass and sounded the gong. 

In an instant five hundred men were springing 


peror annonumneed the time, 
One minute and ten seconds, 
eh ad riam 


“ELDRIDGE” ELECTRIC MOTOR 


Is а practical machine: rune rapidly on 


one cell battery Special in: 


15с. 


from thelr hammocks. Every man was taking one troductory price...... 
turn around his hammock either unlashing nim ‘Osteo lbo extra. $4 in fan attachment 


i Motor nnd fan complete £1,100 poet. 
puid Motor haa pulley, d-pnln peer seein 
ino dend conter! nickel finish: and is 
mounted on oak stand, List free. Agents 
къп? 


throwing his hammock to the right or the left 
against the side of the ship, clearing the decks 
Chaos broke loose, Ammunition hatches were torn 
öf, breech blocks were flying cpen. Gunports were 


thrust out, the cable was slipped, the englues were ee een ee 
OR AN INTEREST 


LL SELL PATENT RIGHTS = 


и these two wall- mål quic li; т: 25 Tak | | TR 
ticles. Both have been extensively lenis. Ste Chamas Adjustable Envelope Clasp 
nre à ay ёе. айынын cquamtitiog | T^ | ш P i ' : 
WRITE FOR PARTICULARS Sanitary Folding Tooth Brush 
CHICAGO COMMERCIAL SPECIALTY CO., 528 West 63d Street, Chicago 


If you can drive а пай and cut out n plece of material from a full-sized pattern you can 
build a canoe, row boat, sall boat or launch, ів your leisure time, at home, and the building 
will be а source of profit and pleasure, арнын Р”  Àáá— 

All you паш [s ihe pwtierns casting from $2.50 up and materials from 55 00 up. The dools are common in EVERY 
household, — Paterna of aver forty styles and sizes—all lengtha [ram [2 ta 55 Test. 

The Brooks System comb ef exact size printed paper patterns of every part of the boat, wiih | 
detailed instructions and working illustrations showing each atep of the work, an lirmized bill ef material 
required asd how to pcm il. 

Over six thaeind Amabcuri succenlully built boats by the Brooks System lari year, Filty per cent. of. them Fave 
built thair secamd beat, Many have шыша viser a the haat at ies r ; 

Catalog and particulars free. Por 25 cents 100 page catalog contaising valuable information for the amateur yachts- 
man, showing several working iusizatons ef tach bosi, and а full ect for one boat Full ling in knock-down and 
completed baali. Whea is ordered, Patterns are expressed, charges prepaid, C. 0, D., to allow examination. 


imo sso ws Brooks Boat Mfg. Company, sar tit, wien i 
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SHIP'S PAINTER LIKES "POP." 


A NEW CLAMP vg gem 
2 | ' | St. Josephs Bar, Fia., 

MC Е | р | April Oth, 1900. 
THE JORGENSEN ADJUSTABLE Editor Popular Mechanica: “Please send me the 
Popular Mechanies Magazine to begin with the 
January number, I never have been a regular sub- 
seriber, but have bought the magazine at news: 
stamls wherever I happened to be able to get it, 
when on shores leave, 

“I am yours ая g subscriber, I wouhi not do 
without it, as I have frequently referred to ir атн] 
[юг many practical hints that were worth more 
to me thun its price of subseription for ten years. 
I will boom it among my ship mates. 

A single clamp takes any ot these posi- “Hoping that it will coine afliug. ns I om їйїх- 
tions or any modifications of them. lonsly¥ awaiting, I am. Yours truly," 

Adjusts to any angle, avoiding the eR | JOIIN/ RHODES. 
necessity of squaring up irregular sur- Ships Painter, ШП. & 8. Denver, tare Postmaster 
faces. One jaw can be made to overlap New York City. 

the other, as shown, a very desirable | M < oe Fae 
clamp. ‘Cold rolled steel screw. Right 
and left thread to screw ives double 
the speed of any other clamp. Has 


It is by this time evident that the completion of 
the Panama Canal is Му Е be postponed for a 
longer rime this wee thought when the Unitel 


tighter grip. obtained with less р er. States succeeded [n pushing through their trentwe, 
(Glue will not adhere to the spin e and | nul rhus securing, so für as it seen] possible to 
cause the threads to strip. secure, the dominumt position in the great conmeern, 
That It will be сер ont, amd that the States will 

Guaranteed Against Breakage do pretty well what/they like with it, there can le 

A Thousand Purchasers say it is Indispensable little doubt; Ten Лог twelve venra ip now put os 


the necegRgry tine for completing the project, with- 
out locks: but this is a minimum, ool a great many 


| T s | | LATA. ha things may happen, pelitically as well ās comnmmer- 
1031 Unity Bldg Chi go Ill Clally паш] financially, before the real completion. 
LE | ca $ a | Р / 


Then the expense is huge; lt is now estimate) at 
£431 ИСИНУ, / sc thou: interest. —Shipping World, Lon- 
dam, 


B. Е. BARNES’ 
ELEVEN-INCH SCREW 
CUTTING LATHE 


For foot or power aa wanted. Нав 
power cro fered and compound 
reat, А abrimtly highseride moa: 
ern tool, Wo діва build а 3-ineh 
P inthe. Descriptite cireilars of 
hé ‘each latho upon request. 


B. F. BARNES 00.. Rockford, Ill. 


WE WILL SEND YOU SE Wempe 


One Pipe 
Uno pipe OE Lil for handling pipe from чу inch. 


ON HECKIPT OF $10.50 
Send for Catalogue of Complete Lina, 
ARMSTRONG MFG. CO., Bridgeport, Conn, 
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Drawing Instruments 
and Materials 
MOST COMPLETE ASSOR TMENT 
ALLGOODS WARRANTED 


Richter Instruments of Precision 


Mone better. Their mechanical 
merits challenge criticism, 
Hlue Print Papers, Vandyke Solar Paper 
Write for Catalogue "P," 4180 pages 


EUGENE DIETZGEN со. 


ISI Monroe St., Ligi? W. 23d St 
— New York 


Chi cage 
14 First Street, 145 Barenne St, 
New Orlean 


San Framciseo ш 
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‚3 , Foot г) 
T Stai Li the: 
High-gr grade screw-culting engine Lathes, with Mu d crucible 
steel hollow spindles, pho I ronze bearings, gear-driven re- 
г 


versible feeds with strong friction drive in apron, our patented 
spring nuts which allow quick shifts of change gears, also Draw. 


| US in Chuck, Gear-cutting, Milling and Taper Attachments if. desired. 


Buitable for electrical чий repair work, model makers, gun- 
am jiha, резака &chools and fine, msocuraté machines np 
nnd tool.room service, Ask for COMPLETE DESCRIPTIONS, 


- THE SENECA FALLS MFG. CO. 


PATENTED IM UNITED STATES, CANADA, FRANCE, 


THa ИЕМЕ ig MADE 
er B5O-PolNT OPEN 
HtAmTH Овор Foro К” 
Carson STEEL, Jawa | 
WILL TAKE 1-4 TO 3-4 | _ 
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Best Wrench Made 
For Automobiles 


Has More Uses Th 
Any Wrench Made Oe Hawkeye 


AN EXPEHIENCE WITH A MORAL. 


One of the chief officials of n biz Chicago business 
corporation recently told a peculiar experienee which 
has a moral in it for many employees, says the Ker- 
stone, Some years ago when he was an assistant 
Chief clerk for the firm he berame dlasatiasied with 
his position amd salary, and the dissatisfaction en- 
gendered, as it always does, a certain amount of 
pathy in the performance of his duties, The apathy 
was not unmnotice by his employers, although the 
dissatisfied cierk was not aware of the fact. The 
more he breooded over the supposed Inadequaev of 
his salary the more dissatisfied he became, and he 
finally advertise) for a position more to his liking. 
He recelved several answers, chief among them be- 
Ing a proposition from his own house, He hand 
asked for five dollars a week more than he was then 
paid, with opportunity to advance, and he was 
startled to learn that his employers were more than 
wiiling to par the increase In salary and to guarantee 
Advancement to sn man eapable of taking interest 
nnd initiative in the work. Completely nonplüussed 
the young man tried to realize the situatlon. The 
result was that he went back to his desk wlth во 
much determination that he is today secretary and 
treasurer of the incorporate’ firm. The moral /is 
self-evident, 


dietai | 
CONCEIT. 


Some men such high opinion hold 
Of all they do, and think, and вау, 
They seem of eighteen karat дон] 
To think they're made, Insteml of clay. 
They force on us advice uusought. 
Attempt to moll our minda lke wax, 
And seem to think their trains of thought 
Are run on elevated Tracks, 
—Four Track Mews, 


A Roth Motor will Drive ive Any Kind of a Machine Tool 


Hoshafting, pulleya or belting to maintain, The motor running any machine not 


| in use oan be shut off, 


Considering Economy, Efficiency and Design, the 
ROTH MOTOR is beyond reach of competitors. 


Belf-olling, noiseless in operation, free frem sparking and automatió in its speed 


regulatlón at variable loads, 


Write us of your motor wanta and we will send Illustrated cotalogua free, 


ROTH BROS. @ CO., Manufacturers, 


21-31 So. Clinton Street, 


GEAMANAT AND GREAT BRITAIN, 


PIPE WAENCH, THREAD OU “TERS. 
Will Remove ""Neverstip'" and “Rowe Calka Withwort 


This wrench should be in the tool box of every mechanic, 
receipt of $1.00. Better order one today. 
Manufactured by 


Wrench Co., Marshalltown, Ia. 


FOOT and POWER 


AND TURRET LATHES, PLANERS 


PATENTS PENDING 


AM 


Bolts before and 
after using the 
Hawkeye + , 


[ Ef run 
[> " 117 


Na, i Tt lar 

Ха, im pame м Mo, 20) быу full 
Е Ik 

e Tit im | for English 

nnd foreign trade, for ished wit 


tyle of thread, i 
Will be malled on 


wanted, 


| SHAPERS AND DRILL PRESSES :::: 


| SHEPARD LATHE CO. 
| A181 W. за У+., Cincinnati, Ohio 


LATHES 


9 to 13 inch Swing 


List price, $65.00 and up accord. 
ing to size, When rend» to buy 
send for Lathe Catalog and prices 


W. F. & John Karnes Co, 
Ik) Hubr Sł.. : Rockford, 11. 


Gasoline Soldering Iron and Blow Torch 


| Turnisbe] lek dao £eppera 
dreg Forges fram bar, ope Tor ' 
paroles work and grs for 
heaty гойо work. Nothing ый асас os 


озш резе. Мо рар io gri 

cet afori, Ne panrum colig4o burn sub. — Merer tes Бі. алый тетер ісе sed. Ne 
wind will blow dt ane. UAE be chasgeel t6 blow brot lraiamtiw. Gen be сыгы dn вау 
tagl kft сг гавна a bali. Will lest for pem. Шана bg агага, Poel, palmen and 
iactriclazm. Siunrarirad to gira аа Цаас. ШЕ pour jobber dori aot hail be them write us. 


азии, Ma, 
FOOT and POWER 


LATHES 


O to 15 Inch awing. 
uilt for service, 


High Grade, Low Price 


Accurate Tonla 
CATALOGUE FREE. 


SEBASTIAN LATHE CO. 


107-102 Culvert Strect 
CINCINNATI, 0. 
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| FREE SAMPLE J. J. Egan's Acme Commutater Com ) 
| article that will absolutely prevent sparki 
the commutator. Commutator always bright. 


50 CentsperStick АШ ЭРҮ НИЕ К $5.00 per Dozen 
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oe, THEY ALL KICK, 


TTERING 


A trust magnate, whose Income was $500 an hour, 
consulted а nerve speclallst, who devoted an hour 
to his ense amd charged him $4), and the trust mag- 
note kicked, 

The nerve specialist went /to a dentist, who 
Charged him $5 for an hours work, and the nerve 
specinlist kleked. 

The dentist went to a mechanle, who did an hour's 
work for him and charged 20 cents, and the dentist 
kleked." 

And when the mecháünle had a tooth filled and 
learned that the bill whe £5, he kicked: but the trust 
maznnte and the nerve єпег{ Е Amil the dentist all 
turned away in disgust and murmured, “damn a 
kicker." 


A nent booklet, now ready, contains 
many good things for studenta 


PRICE, 25 CENTS 


DRAFTSMEN, хкенттестз, 


need oor new book on dimensions of 
Pipe, Fittings and Valves ————— a 


APPROVES “POPS” POLICY, 


E 
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LI 
E 
a 
E 
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L| 
NO BOOK LIKE IT - | _ 
— em ee al Your notice that my subscription to Popular Me: 
FLEXIBLE CLOTH BACKS, 50 CENTS. - | chanies had expired is just received. Giad to hear 
B from yon, nni glad to know that vou atop the mngn- 
I fine when time рлі for 18 aut. I belleve that wur 
- of dolug business sults subscribers of perlodicals the 
best. 
- TAlon't particularly need yonr magaziny as I am 
b not in the machinery business, but I like to know 
E what is going on and I like your way of doing busl- 
[| ness, as above stated, Hence, I renew for another 
> yenr.—P, W. Putnam, Greeler, Colo. 
ІА 
a 
| | 
Е 
Е 
в 
Е 
ü 
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HAVE YOU SEEN А OOPY OF 


THE DRAFTSMAN? 


It is a neat халати. magasine on DEAF 
ome BLG 


amd 


$1.00 PER YEAR. 4 MONTHS TRIAL, 35u: 


Adi | #4 ndi BB 2 «e ————————— —— 
orihe Magazine nad "Lettering" ior PA Pausing uncertalniy before a desk in the big In- 


surance ofice, the Hibernian visitor said to the clerk: 
"(M want to tek out a pawller.'"' 

“Life, fire, or marine?" drawled the dapper clerk 
with infinite snrensm, 

“All three, Olm thinkIn'," retorted the applicant. 
"(M'm goln' fer a stoker In th’ navy." 


ADDRESS 


THE DRAFTSMAN, Cleveland, O. 


PRP PRP Pe 


MANUFACTURERS WW x ronis | 
"Eu for your product obtains. All these and more found on the BURLINGTON | 
Burlington ROUTE. /For information write to 


wW. H. MANSS, Industrial Commissioner 
TS Adams Street - | Chicago 


THE INTERCHANGEABLE AIR BRUSH 


Is made like а Watch—Simple and Strong ns a Crowbar 


The best B h for th riist, photographér, drafts. 
шап, architect and show oard wei. iiec 


Plense mention Popular Mechanics when writing Advertisers. 
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WIE еен у Ту THE AMERICAN WELL 
sins | AN C WORKS, 

Aurora, Illinois, U. 5. A. 
Chicago, Ш. Dallas, Tex, 
P^ e NS MANUFACTURE FULL LINE 

EX Jetting, Rotary, Coring, Rock 
| Drilling and Prospecting 
^. — Machinery. 


Any Diamoter or Depth. Strong 
and Specdy. 


CATALOG MAILED ON REQUEST. 


I Ww APAAESE * Н #й Ем ON- | | EN 3G à + 
ON “TRIBUTE TO THE WAR FUND, | | WILLIS SHAW, 171 LaSalle Street. | 


‘SEs | ' THESE BARGAINS FOR EGER 
Many a Не Japanese boy, and giri, too, for that | | Sing Locomotive cd ft uate, 5 tonno 
matter, is contributhiz his breakfast to the war futid. | Bucyrus 1 yard "Clam Shell" Excavator. 


A breat'fast may seem Uke a little thing, but when Phoenix l0x12 C. C, Automatic Enzine..... 
ll 13x18 Re Н. Automatic Engine 
12x30 Murray Corliss Engine, 1 n^ ar old., 
20 Н. P. Firebox Goller, on ski V dn LA d 
Firebox low pressure, Holler, 3,000 ^| See ee 4 
| b. Etonamic / Boller, on skHB.,....... 
Bmlilth Concrete Mixer, on tricks .... 
э Smith. Concrete Mixer, on trucks. 
ew Flore Double Dram Hoist, 20 Н, D. ‚ 
Clam. Shell Bucket, *& yard, almost new... 
Farrell $4x545xi6 Tt, Stone Planer 
6bx1 it. E. T. Boiler, fon front 
Ut 150 H. P. Tubular : dich 
Hevmohla Zo) M.. BP. Tubular cater EUIS 
Steam Shovels, Locomotives, Dump Cara, 
Drm годен, Pumps, — Derricksg, Cablewaya, 
sione Crushers, Road Rolera, Traction Engines, 
Buckeve Lig hts, and Machinery generally, both 
new and second-hand. | 
WILLIS SHAW, Machinery, Chicago, Ell 
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Dynamo and Motor 
Bargains 


We carry in stock over 600 machines 
in all sizes from ?$ to 100 horse power, 
both new and second hand, al? guar- 
anteed. Small factory equipments our 
specialty. 


NO ONE 


“Sixty Per Cent of the Children Can sell you à first-class machine for 
Stood Up." | js à ae 
less money, We repair a'l makes. 


thousands of litte fellows ‘chip In" It may amount | 
to quite а sum. In one Japanese school the teacher Send us your inquiries, 
requested all the chililren. who had had no break- 
fnst that morning to rise, Sixty per cent of the 
bors and girls stood up. hungry, but proud of being 
able to de-something for their country, and thelr 


р я 
little faces showing the same patrlotle determination | | Guaran | PIA Е 
that prevailed] here in the days of "76. | iwi PC ric 0. 


ЕЕЕ" CHAS. E. GREGORY, Prea. 
WHEN YOU WANT ANYTHING | 153 to 159 S. Clinton St., 
and don't Know where to get it CHICAGO 


WRITE POPULAR MECHANICS 


Plense mention Popular Mechanies when writing Advertisers. 
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В. F. Soldering Copper 


PATENTED. 


This ia nn entirely new devios of üt 
merit ood usefulness to Miecteis lena. 
Jewelers and Mechnnics who hate use 
for в amall soldering copper that can be 
heated in n few minutea by the ose of 
the nloohol conp which is ahowmn raised 
and in operation A small quantity of 
nlenhol will heat the copper so that any 
ordinary job mur be done without the 
inconvenience of starting n plunitor's 
fire pot. This handy little tool ia en- 
tirely complete in itself, the handle 
being so made thatit holds the copper 
Е zn while heuting and when in tuse 
alcohol cap may be eet back out of the 
wor. TH inches long- weighs about 4 
oUungesx, 


Mailed on Receipt of Price, $1.00 Each 


KLAHRE MFG. CO., Franklin and Michigan Streets 


| CATALOGUE FREE PRICES RIGHT 
| Telegraph Instruments, Telephones 


| Burglar Alnrms, Hella, Push Huttons, Batterles, Electric 
Сіс Ез, Medical Apparatus, Motors, Etc,, Ete. 
MANHATTAN ELECTRICAL SUPPLY Ci). 


3? Cortland St., New York 188 Fifth Ave.. Chicago 


ELECTRIC RAILWAYS 
Dynamos z Moto : Cas Engines 


„8 


Сері Working Models, ales Сажы and Parts. Erery- 
thing for the таваг Electrician, M far Catalogue E 


The CARLISLE & FINCH CO., 
262 E. Clifton Ave. Cincinnati, Ohio 


Telegraph Outfits $1.95 


Money refunded if not patigfactory. Bend 
for our Catalogue of 


"EVERYTHING ELECTRICAL" 
AT LOWEST PRICES, IT 15 FREE. BOOKLET 


“HOW TO MAHE BATTERIES" 
Postpaid 10 Canta. Write us at once. 


Modern Electric Co., Muncie, Ind. 
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Robert Battery Volt-Ammeter 
O Guaranteed ____ 
Forwarded prepaid, including case, 


2 проп receipt of 84.50 
FOLTS | SEND FOR 
30 AMPERES | CATALOGUE 
THE ROBERT INSTRUMENT CO, 
a Bhel by Bt. Detroit, Mich. 


WHAT MIGHT HAVE DEEN. 


"The hand that rocks the cradle“Xbut there is no 
such a hand: 

It Ls bail to rock the babr, they won hare üs ui- 
derstand: 

So the eradle's but a relle-of the former foollsh days 
When the mothers rearéd their children im unscelen- 
tiie wars, ys 
When they jouneed them amü/they bounced them 

those poor dwarfs of long sio— £s | 
The Washingtons and Jeffersons and Adamses, you 
Enow. | 


Ther warn us that the baby will possess n modded 


brain 

If we dandle him or/rock him; we must carefully 
refrain; 

He must Пе in one/posttion, never aware sud never 
Ewing, 


Or his chance to grow to greatness will tip 
| while he's *oung; 
Ah, fà think how they were ruined br thelr mothers, 
long ago— 
The Franklins, and the Putnams and the Hamiltons, 
you know. 


Dlisted 


We müst feed the baby ошу by the schedule that 
lg mie, 

And the food that he is given must be measured out 
nud weighed: 

He may bellow to inform us that he isn't eutisthed, 

But he couldn't grow to grentuess if his wants w erro 
all supplied; 

Think how foolish nursing stunted those poor wenk- 
lings long ago— 

The Shakespeares and the Luthera and the Fönü- 
partes, yon know, 


, We are given a great mission, we are here, today, 


on enrth 


To bring forth a race of ginnts and to guard them 


from their birth, 

To insist upon their freedom from the rocking that 
was bad 

For our parents and their parents, scrambling all 
the brains they had! 

Ah, had they been fed ly schedule would they have 
been stunted ко 

The Websters and the Lincolns and the Grants ати] 
Lees, vou know? 

--]1,058 Angeles Benrehlight. 
— шана ош ——————- 
When an automoldle runs over a man the nutomo- 
bile is never ranning ten fast. Of course not, The 
man is running too slow.—The Cliauffenr. 


GASOLINE ENGINES 
Vertical and Horizontal, 11$ to 
l5 h.p. Stationaries, Portables, 
PumpiorOutiteand Saving His. 


GET OUR PROPOSITION 


=. | and 1905 catalogue. 
cstern Malleable & G Y Mfg. Co. 
134 Chase Street, Milwau oc, Wis, =r 
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Lasts a Lifetime 


The durability of the ‘Otte!’ is one of its strongest pointa, 
There are fully ZOO Otto" engines In tho city of Philadelphia 
alone that have been in constant use for over twenty yenrs ond still 
dolng honest service;—indisputable evidence of correct design, fina 


materiala and aacurate workmanship. The life of the average 
cheap engine in daily ume im but five years. Yet the "Otto" 
eosts but little more than the cheap kind. 


C. CHRISTIANSEN 


Cabinet Makers’ Benches 


151 North Sangamon 5t. Chicago 
A Work Bench for Vour Life Price Will Interest Vou 


5,11. 317.9 413. 5 
321128 16 64^ 128 * 647 
15625 + .08594—1875 + 10938 .07031+ .20313=7 


The Fractometer 


With n turn of the Disc 
Gets the Correct Result Instantly. 


This device consists of three revolving discs, as 
shown, upon which are printed the fractions and 
their decimal equivalents. The most intricate prob- 
lems in the addition and subtraction of fractions and 
decimals, can be solved with the greatest ease and 
rapidity. It can also be used as a table of decimal 
equivalents, saving the time and trouble involved in 
hunting up such table in a book, 


Indispensible to Engineers, Draftsmen, 
Machinists, Foremen and Students. 
PRICE 50 CTS. POSTPAID. 


Or given for securing one new yearly 
subscriber. 


POPULAR MECHANICS ‘t_ 


To irrigate, water stock or for any pumping, the 
best outfit and cheapest to operate is the 


_ . FairbanKs-Morse 
Gasoline Engine ё Pumps 


Awarded Gold Medals at World's Fair, 1904 
Cnt out complete advertisement and send to 


FAIRBANKS, MORSE © CO., Monroe St., Chicago, 111. 


Please send me illustrated Catalogue No. X 449Gasoline Engines. I may want... „И.Р, 


Engine to Tün „en. m РОНЕ ЕТИ RAR CEE Re RR MN РЕЦЕН 


Nama... -— эш T Crreet Мо ———— IH. -— ———— '  —————ÓÀÁ— 


| Town... 


Plense mention Popular Mechanics when writing Advertisers. 
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43 A.P. Bike Motor $1. 50 


| JM 
Bar 8 ains 
IN — OTORS New 1905 IMPROVED 
Electrical —— and Constructlon 
ue git аас раа cycle and have it ready when warm 
PEERLESS ELECTRIC CO., 


"MODEL NOW READY 
Now 18 tha time to make that motor- 
тер her i a ata Lr hare EI 
^ castings, send for catalogu a 
141-143 So. Clinton Bt., 
Phi Min oss "Chitago |ЕЧЕЕКА MFG, & SUPPLY CO., ВТ. PAUL, MINN. 


Eldredge Battery Volt-Meter z s | Sla о 


|| mM Же D | Our patent bureau frequently receives enquiries 
Reading 0 to 3 Volts in з, Divisions -. f sume WA f | from inventors who want to know the advantages 
„А тоште and prestionl instrument | ao. — i | or disadvantages of making early applications for 


ecd. iL aerar ima calls of =т= Btorago M Д 1 BH patents on thelr inventions. The following answer 


enarrare ‚3 Deam Dear in Ma ending Ham Wut a X^] | to T. G. of Trenton, M. J.. indicates omr views and 
авот е nuts cn girar sentact posta. , SU E EET C i z ' к ' "1 | - 
үке Ew а. opinion on snch questions: 


ELDREDGE ELECTRIC МЕО. Ch.» Springfield, Mass, The only disadvantage of filing aw application for 


patent before n search ia made, ls the risk of losing 
the cost of the application, which is ordinarily $45. 


The chief  ndvantagzé in  filiuz the application 
| ced to | promptly is the possibility of getting In a few days 
e ul " | ahend of some one else who has invented the same 


22 h. Р: M $5 thing, or who ів trying to steal your Invention. А 
“Little Giant 


delay of two, three or four weeks is very rarely of 
GASOLINE aai 


апу importance one way or the other. Even if an- 
other inventor should apply for a patent on the 
snme invention a few weeks before you did the mere 
fact that he put in his application first would tot 
necessarily give him the right to the patent Pe 


Lr Our would have to prove when he first made the Invyen- 
оз tion and vou wonld have to make the same proof 
a — Former nnd whichever one showed to the satisfaction of the 
MT — Price patent office that he was the first inventor of the 
E E complete inventlon would get the patent. Of course, 
= “© $105.00 this does not apply where the delay is prolonged for 
S ы | months or/a year or more. It is of greater impor- 
= = Agent's tance that the inventlon should be complete before 
Е on the application for patent is made than that the 

| E: E ^ Price Application should be made immediately upon eon- 
= z 125.00 | ception of the invention. Of course, if you have 

= $ i | reason to belleve that some one is trying to take 
E- es and up advantage of you by stealing your Invention, then 
А 5 z "it is important for rou to lose no time in filing 

| dana Four application for patent, provided always your 


invention la complete. By complete we do not mean 
that it should have been worked out or demon- 
strated in all details, proportions or sizes, but that 
| Ив principles, general construction and method of 
operation shonld be determined by you so that ther 
can be set out fully in the patent papers. 
| The general rule may, therefore, be briefly stated 
In two elmuses; 
lst. Get your Invention Into practical or wark- 
ahle form. 
| 2nd, Lose no tlme in employing n competent pat- 
ent attorney to take the steps necessary to protect 
your invention. 
Yours very truly, 
Popular Mechanics Patent Buren. 
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J. A. B, of Lewistown, Mont, writes Popular 
Mechanics Patent Bureau as follows: 

"LI send rou by express а small model of my In- 
vention and I also enclose a brief description of the 
= ==” eee sume, Please examine the same ond let me know 
ee ee ee B | whether it is practical and patentable. The model 
T = е : mS с m д | was made several years аро, nnd since then I have 
i m : | made many improvements on it, but the principle 


" | remains the same. I had not the time to make a 
| Don t Buy dias Engine new model, and I hope you will get an idea of what 


| I am trying to Invent." 
til have fully investigated the merita of | imm 
iip онты “Шы Ginn We im шау ч We have answered this letter as follows: 
you ata saring of one-quarter. WHITE TO- | ‘Your letter of 20th Inst, and model of your fn- 
DAY FOR ENGINE CATALOGUE. Bent gratis, vention in reapers nre at hand and noted. The man- 


I facture and sale of, or the market for agriculi 
Montgomery Ward @ Co. | LIS ШЕКЕ (р айн на 


machinery is absolutely grasp of compar- 
CHICAGO = atively few concerns who control enormous capital, 
=- Please mention Popular Mechanics when writing Advertisers. 
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BUY A CAPITAL 


And you will not sit up nights worrying about expensive power. 


Our engines are beyond the standard set by older gaas engine builders and no one 
Who is looking for the best and most economical power should buy any engine 
without first investigating the morita of the Capital Engins, 


CAPITAL GAS ENGINE CO., - 


GAS ENGINE 


Write for Catalog P. 
Indianapolis, Ind. 


If your machine should prove a success It Would 


mean revolutionizing the agricultural machinery 
business so for as grain harvesters are concerne], 
These large corporations would ight the Intraduetion 


of such a machine because И would require the lu- 
vestment of new capital, impair the value of thelr 
plants and сапве n shrinkage in thelr assets. No 
Individual could afford to oppose this combination 
of capital even if he was in command of a million, 

“We have made several attempts to promote new 
and useful farm machines for our clients, hut have 
always met with opposition from the interests men- 
tloned. Very few investors want to start our on a 
scheme that means an expensive fight, We see no 
reason why your machine is not practical, and De- 
lieve It would prove useful if introduced, but we 
think it is very doubtful whether it would pay you 
to devote any more time or money to 1t, for the 
reasons проте stated. 

"We regret we cannot write rou more encour- 
nglngly, but presume you want our honest opinion 
and the benefit of our experlence and this is what 
we have tried to rive without any eost to you, We 
suggest that you devote your inventive abilities, 
which are evidently of a high order, to the produt- 
tion of some simple implement, tool or device which 
would be useful on the farm or in the avernze home. 
There is а constant demand by manufacturers for 
кпе inventions ond the supply never excerids it. 
We have several cllents who are anxious to get bold 
of such Inventions, We have recently placed with 
one of these manufacturers patents on a wetnl 
grind-stone frame, a wire stretcher, a door hanger 
and on a barn door latch. This concern makes à 
epeclalty of hardware devices used by farmers, Here 
1: a wide feld for useful inventions and we belleve 
that n man of your ability ean work it to Four 
nüdvantage. 

"We enclose our booklet on patents ond bhelleve 
топ will find in it some helpful points. Hoping to 
lear from you again, we remain," 

Yours very truly, 
Popular Mechanica, Patent ^ Bureau, 
—— —— 


GASOLINE ENGINES IN CHINA. 
(From United States Consul 
China.) 
Labor is so cheap In Ching and the eost of install- 
ing a power plant Is comparatively so mich that 
(here ia reluctance оп part of Chinese manufac- 
turers to 1ntreduce power, even where It iš evident 
ihat they could do so wlth considerable saving of 
Inbor, and eventually of moner. Under the present 
cheap-labor system of doing things there ia mo ont- 
luy for high-priced machinery, and the result is that 


Anderson, Hangehau, 


15 Days' Trial 
on this — 


payment rod. 
erie rpm Ес 
Second-Hand Engines all Sizes 


McDONALD & ERICKSON, 


Gasoline Engines =< 
CASTINGS 


ALTO, MARINE and STATIONARY 


ARE vou in 
| the mar- 
ket for Gasu- 
line Engines 
ОГ Acce ssor- 
ies? We con- 
duct a real 
Bargain Place 
on these lines, 
Write us. 


L. W. GILLESPIE & COMPANY, MARION, IND. 


Оре MIET Z @ WEISS 
OIL ENGINE, Stationary and Marine 
9/ |  1io17Bb HE è = 

128-138 Mott St. - New York 


Gasolene Motors $ 5 Castings 


A complete ling E 1ч to 10 
EM 3 k a Me h. p., for Hicycle, Automobile, 
= ae Marine or Stationary, Also аі 
tuchable motor ocattita nnd Oom- 
plete MOTOR-OYOLES. Bend 
singu p Tor demens 


Brown and 2° ee &ta., Philadelphia, Fa. 


IMPORTED IMITATION 


DEDION SPARK PLUGS я 
JUST NOW =- a . JOSER 


THE MOTOR. CAR. SUPPLY CO. 
1427 Michigan Ave. Chicago, Ill. 


AUTOMOBILE ano MARINE MOTORS 


SIMPLE, 
COMPACT and 
POWERFUL 


Beet material. 


Parfoct workman: 
whip. 


Р MPUNDEE & (ROUGH, 
il W. Monroe SL, 


Ghicago 


For more magazines like this click here => 
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Сту c. A complete line of Goods 


USED 


BOMETHING NEW 


JUST WHAT YOU'VE BEEN LOOKING FOR 
(miy ваа contin) ВЕЕ ак aod dine current 
peranti manztmecnpel. Tis гш ЁТёкгєнЇШШр and 
useful ple eet clectglon| apparatus erar Тегей. Cun 
Bias hs» oper: ded efficlenily ва & matr. Wound Fir 
REF тыны wp tell ЧЕ 20-2 1ш. Sard far 
Qeecripilredircalas, Agents wanted. 


a 4i 5, Palins Fre. | 
THE R- M. CORNWELL C, «quact-kE. x. T. 


THE WONDER GASOLINE 
MOTORS 


Bomething new and up-to- 
date. More power for less money 
thin апу other engine on thea 
market, No ralves, peara, ete, bo 
gut oot of order, ump apark. 
Uur IM. Н. P. marine ontfit ia nm 
WINNER." Solid or reversing 
propeller, Cur prices will sur- 
. prise you; write to-day, Marina 
nnd я гу outta bo snit any 
regquirementa up tof Н. Р. 


THE R. M. CORNWELL CO., = 4085. Salina St. Syracuse, N. Y. 


= 


ee | 


if for any renson an establishment 18 shut down 
there is no loss to follow the idleness of money ir- 
vested In a power plant, 

The "fung shuey.” or doctrine of the “wind aplrit,' 
and “good luck’ has also a direct bearing upon, the 
Situation. It is believed that tall smokestacks mud 
high buildings will interfere with this "simnl apirit" 
and bring bud luck, ond it is safe to suy that no or. 
dinary attractions of Investments will lead the rer- 
age Chinese business man into dolugeaurthing to 
соп сЕ with his bellef. 

There is à growing conviction of the advantage of 
power plants in the larger ceonecrns. пий Дін: num- 
ber of milla with falrezrüde power phints/is Increas- 
ing. It wlll be only a matter of m short time until 
the smaller manufacturers come to appreelate the 
need of power, and when that time comes there will 
be п field for gosoline engines almost beronil] cüm- 
ception in its scop. 

Са 

Did rou ever think whut a а= furnishing store 
the average flour mill is? Спра on the steam pipes, 
pants in the exhaust, @allars an the shafting, ties 1n 
the packing department, plna in the crankshaft, 
belts on the pullers, shoes on the grain cleaners, 
boots on the elevators, buttons on the electrle bell 


Bystems, brushes on the puritiers, ete, etc. ——Holler 
Mill. 


a 


=n 
с a a о: 


or any other parts—a price which will be LES 


stores. 


Tianbhlo to hare ua wind the coil for you instend of trr- 
ing todo it rourself* Bend stamp for Bulletin M. 


| ilustra tion 


WIRELESS TELEGRAPH ENTHUSIASTS 


Tell Us sizeof Spark you want, and we will qu 


AUTOMOBILES 


Write us about how much you desire pay, 

how Many passengers you want to carry and 

how fast you want to travel. : : : i : : : 

We will submit cuta and prices. 
Dun or Bradstreet or any bank in America Ё 


2 C. A. COEY @ CO., 1327 Michigan Ave, - -= 


Our references are - 


Chicago, Ill. 2 


"WE ANALYSE EVE RYTHING" 


AT REASONABLE RATES 


Bhould you want to know what la contained In any 


preparation or product, address 


THE ELLSWORTH LABORATORIES 
MAX D, SLIMMER, Fh. D. 


| 357 DEARBORN STREET, - - CHICAGO 


a Á >= TT 
DUO OUO. 


READING ы. fe re epee ae LAST 


MONTE 


A correction As due our renders regarding “Fig. 0. 
How £o Read the Dials of n Wattmeter,” on page 
oot, May number of Popular Mechanles, The wrong 
was engraved and the mistake was not 
discovered until the entire edition had been printed. 

Dial 15 should be marked “LOWY Instend of "10"; 
Diab D, “LO,000" Instead of '"l00", etc, The pointer 
onm the right hand dial registers 10400 watt hours or 
one K. W. hour after a complete revolution, or 106 
watt hours for each division of the dial. Hence, 
rend the hands from left to right and add two 
ciphers to the reading of the lowest dial of the 
meter to obtain the reading in watt hours. A com- 
pete revolution of the hand of the right hand dial 
will move the hand of the second dial ome division. 
A complete revolution of the hand of the second 
dial will move the third hand one division, and so 
on. Hands should nlwars be read as indicating the 
figure they have list passed and not toe oue Lo wich 
ther are nearest, Thos, If a hand 1s very close to 
a figure, Whether it has passer this figure, or not, 
must be determined from the next lower dial. If 
the hand of this dial has just completed a гето = 
tion, the hand of the higher dial has passed the 
figure; but lf the hand of this dial has not yet còm- 
pleted a revolutlen the hand of the higher dial has 
not yet reachod the fgure, even though it may ap- 
pear to have done so, as sometimes the hands be- 
come slightly misplaced, 

Our reading then, referring to Fic. 9, should ne 
441,700 watt hours, Take from this the figures of 


| the last reading pald for, say, 541,700, and rou now 


pay for 10 К. W. hours. Always note If a eon- 
stant ia marked at the bottom of the dial plate. If 
BO, the difference of thé rendings must be multiplied 
by this constant to obtain the amount to be paid for. 


ote for the Secondary Winding—thePrimary 
than the bare materials would cost you at the 


33.0 


Here is one example—a Secondary for half-inch Spark} a Primary Core and Wind- 
ing; sealed ina fibre tube with wooden ends, postpaid D. r 
In view of the fact that we nre an established concern, making а apecialty of Winding Wire for Ele 


1 purposes, Is It поё ad- 


NEW ENGLAND COIL WINDING CO., Atlantic, - 
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“Quick Action” 


IGNITING DYNAMOS and 
MAGNETOS 


The most BRellable Bpaürkera on thé 
Market. 


Take the Place of Batteries. 


FOR ALL PURPOSES 
Bingle, Denble, Triple and Quad- 
ruple for Bt ntiona ry Engines and 
Automobiles,  Gunranteed in єт ГҮ | 
particular, Fine Y ilic 
BEND POR raTATOGUE D. 


THE KNOBLOCK. HEDEMAN мр, COMPANY 


SORE Bee, 


Н you want anything and don’t know where to get it write us. 

If you have a new idea or invention ask our Patent Bureau what you want to know and 
they will answer promptly and fully without charge. 

We want a mechanic in every shop to act as our agent. Write for particulars. 

POPUBAR/MECHANICS CO, 


—— -— — — 


нна 


N ew Mechanical Devices 


! i E т 
COMBINATION GASOLINE SOLDERING IRON G | Е g п В чт ы” 
AND BLOW TORCH. —In operating this device the as n Ine | usiness 
FOR SALE 


cop А is removed and the magazine is filled with 

ezusoline until It lacks one-half ineh of being full. 

The eap is then serewed on tlehtly and an alcohol The manufacturers of one of the best 

mmp aeeompanvring the tool je leghted. The iron is 

heated at Б for at least three minutes, being held lines of Gas and rg inge a 

їп a slanting position, head downward, and keeping the market, wish to sell this part o 
their business, on account of not beiog 
able to take care of it, Business well 

established, and will bear strictest in- 


the valve C closed to generate д hot рах pressures 
When the iron is heated, the valve ls gently opened 

vestigation. For further particulars, 
address 


and the torch is lighted by passing the tool over tlie 
A 10, Care Po pular Mechanics 
Journal Bldg., Chicago 


ar 

flame at F. The heating of the tool should con- 
tinue for three minutes longer, the operator regi- 
lating the blast to suit the work to be done by 
means of valve C. For work outside din. a heavy 
wind, or used as a blow torch, the shutile at B 
Ehonld be closed. Any shaped soldering copper point 
can be used with the tool The Lr ls 21 in. 
length tip to tip; 1% in. diameter, 315, lbs, welght, 
complete with both coppers. It chats about o cents 
per day to keep in operation, is never too hot or too 
coll, it is sald, and will not blow out In the strongest 
wind. 


| iN PLACE OF T. URRIA 
| |OIL, USE... LUBRIA BRI А | 
(The Water Lubricant) 
A heavy oll to he mixed with 20 to 25 times its bulk of 
cold water for Boring, Tmrniag, Tapping, &c., and Automatic 
Machine Work. 
Ask for Free Trial Lot. 
FOOTE, PIERSON ma со., 
BO0-84 n po = = NEW YORE 


ADVERTISERS or prozpectlve advertisers are in- 
vited to examine our subseription books at any time. 
The “Pop subseription Mets n live list of lively 
r^ndergs—all subscriptions are discontinued with the 
month they expire. 


Machine Castings for $10.00 to make 
complete machine, order at once, 


SHOP NOTES FOR 1905 in eloth binding, $1, 
ей mulla Dapper cover nl Penis покірні nunv- 
there, Address Popular Mechanics or get it from 


vour newsglealer. u | Е | ZUELCH [^] co., NEW YORK CITY 


Send three one-cent stamps for 4-color 
PICTURE OF LINCOLN PARH BRIDGE 


МГ. L. STEBBINGS 


Civil and Consulting Engineer 
LICENSED ARCHITECT 
Monadnock Block, = = = = Chicago 
Tol. Harrison 1104 Cable Address 'Stebblbngs'* Directory Code | === 
Please mention Popular Mechanics when writing Advertisers. 


THE MOST DESIRABLE LAUNONEN ОАКОРҮ 


AND STORM COVER EVER MANUFACTURED. 


Adjustable and disappearing. Send for Oatalog. | 
HARLOW CANOPY CO, Jang y Wisconsin 


For more magazines like this click here => . 
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Going to Put It on the Market? 


You have the article; we hare the brains and the equipment for making it at the lowest cost. 
We manufacture and ship all kinds of Special machinery on contract. 
| LET US ACT AS YOUR FACTORY 
JOHN WISHART MACHINE WORKS, Engineers and Machinery Mirs. (Inc) 43 to 4558. Canal Street, Chicago. 
"PHONE, MAIN RH, 


SPECIAL MACHINERY DESIGNED AN D BUILT | 
Bor de. 


TR AND n GEARS 
Sy) QD aun 


= | 
©! 
зни 
2e" L 
1 
"n 
z 


and Experimental 
Work. Inventions de- 
veloped cheap. Send 
sketch or drawings. 


ZUELCH Ф CO., New Pie ETEY 


PATENTS 


LONG DISTANCE 


www.VintageMagazinesOn-DVD.com 


SMALL WATER MOTOR.—Thia little motor Actu- 
ally develops one-elghth brake horsepower on 50 lbs, 
from a city 


It develops за speed б 
pressure mentioned 
of 4,500 revolutions 
per minute with an 
ordinary 5-ón. emery 
wheel, or a %-in. 
buffing wheel (for 
polishing). The em- 
ery wheel is suitable 
for grinding knives, 
se[smor&, razors, 
axes, hatchets, ham- 
mers, or in fact апу 
edeed tool, The 
butting whee] Ls 
suituble for polist- 
ing, cleaning and 
buffüing any metal 
surface, The illus- 
tration shows the 
motor attached — to 


pressure шаш. 


Valuable | and Salable Patents Secured. 
dvice as to 
Value Free Write for Inventors’ Hand Book. 


Patentability and Commercial 


SHEPHERD (à PARHER, PATENT LAWYERS 


posting р the past 10 youra Mr, Shepherd, of Bhepherd & —^ Mr. Бусак са es 1, 1903, 


Parker, bas ob obtained for ua а reat many important patente, 
we hare nobhee|tation in heartily recommending him to any- 
having Of the sorvices of a patent attorney. 


HALLWUOOD CASH REGISTER OO. 
Invent for Frofit. | Gites Mechanical Morementes im 
+ a to Jarentors of Monmy- Making Fatent Informa 


res Book on Patents FREF. ‘Tells bob to enon ne 
NEW BOOK Е ЖЕЙ to all who write. 
т; MEARA & 


hem at low cost, How to sell n Patent and What to 
» Patent Attys 918 Е. Street, Washington, D. б, 


NEW YORE OFFICE. 2H Bronda ay,New Xork City | 


mu smm Log. _ 


IF» 


you are in the market for amy kind of machinery 


a NS GENES 0 eS 


PoPULAR MECHANICS 


=n,  — сла T sm 


MO D EL S CHICAGO MODEL WORKS 


[ЇЗ E MADISON ST., CHICAGO, ILL. 
WRITE FOR CATALOGUE OF MODEL SUPPLIES 


ESTABLISHED 1867 


enter 
WASHINGTON, D. C. 


resigned his т 
ma an examiner i n the, Uh B,Fntent Office 


210 Dietz Building - » 


an ordinary screw sink faucet in n private resldenee, 
It can Le adjusted to elther the right or the left hand 
alde. Has suficient power for running sewing ma- 
chines, small lathes, scroll saws, dynamos, ete, 


THREE-WHEEL PIPE-CUTTER.—For certain 
work the three-wheel cutter ls necessary. The tool 
shown here comes in two sizes, is very strong, being 
made of wrought steel, and is lighter than the or- 


ni E ам RH INTA ADAT == 
i Mb = 
LER. 


Cuts Any Tube Up to 2 In. 


dinary tube-eutter. Tt will eut any tube up to 2 In. 
and so in many instances takes the place of two 
tools, says the Plumber and Decorator, London, 


The Largest Factory i in the United States for Manufacturing Metal Specialties 5,1. "9s 


| Write ия for estimate on шу article vou want manufactured. 


FORT DEARBORN 


Manufacturers of 


SPECIAL MACHINERY DIES, TOOLS, Etc. 


63.65 Crossing Street =- 


Prompt and careful attention girem РЕ 
MFG. CO. 
Incorporated 1806, 
Also Blanking, Forming and Drawing of Sheet Metal 
CHICAGO 


Please mention Popular Mechanics 


Burfaos and Circular Grinding 


Borew Machine Work 


when writing Advert liners. 
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save time and money 
i fr iB a Wash- 


PATENTS £z 


WATSON Е, osos gd 
Registered Patent Attorney 


COLUMBIAN BUILDING, WASHINGTON, D. C. 


Advice Free; Terms Low; Highost References; Beat Service 


TIME SAVING WRENCH.—OQnuickly adjusted, 


specially desirable for the automobilist. Two turns 

of the wrist carrles the jaw frum wilde open to 
1 
О, 


closed, When adjustment ls secured wrench can be 


lacked, 


METAPHONE.—A new arstem of house ond office 
telephone for communication between. all parts of 
п building. Communication is secured by taking the 


"metaphone" from the hook, and moving thé switch 
lever to the deslred contact point. The cut shows a 
desk set for a bank. 

ADJUSTABLE HANDLE DRAWING KNIFE.— 
The handics of this drawing knife each hore a 
ratchet wich allows them te be set at апу angle 


? —— 
z EE —À—ÀÀ 


may he re 


required, or ther 
The improved de- 


to the plate dit 1s 
moved from the knife entirely. 
vice 15 both stronz nnd simple, 
ten sizes. 


Thé Enlves ome In 


an TO PROVE that Паца! “Tip Top" ia 
ihe best and simplest device for mak- 
oe ing 100 copies from pen-written 
— ЖЕ and БО copies from typewritten orl- 
EX.  ginal, we will i complete dupll- 

cator, сар Bize vw ic tuens 


p on ten (10) Tess rade q 
- j Price 47.50 less ira 
| ER coun! oF 3354 05, оя 65 net 
THE FELIX 5. E. DAUS Lo ne ы. co, 
Daus Building, 111 John St, New York City 
Piense 


[OR West 124th Street - А А 


mention Popular Mechanica when 


uz ru тти ur TE т 


THE FAMOUS LOW PRICED CALCULATING MACHINE 
HH, ACCU zs d in pi handy, pricticnl, 
durable, {пр v 99 1 е, (i EI, Twn Dawes, 
Фа 00 and EH TN dd im U. &. - Booklet 
ré. Agents тА nz nt 1, 
(E. LOCKE Mr. 4XX 
99 Walami ki. Барані, ere 


WE MANUFACTURE 


Metal Epectalties, Dies, Tools Metal Stampings of 
all kinds, Богат Machine Work, Novelties, etc. 
Estimates cheerfully given. Send drawing or models. | 


Metal Specialty Mfg. Co., | 
18-24 W. Randolph St: Chicago | 


Established Over 30 Yours 


ExperimentaL 


—— ———CAND MODEL WORK === 
Inrentora' Ideas Developed. Circularas Froa, 


WM, GARDAM & SON, (Inmne.) 
45-51 Hose St. Now York 


SPECIAL MANUFACTURING 


Dies and Stamping 


--TO ORDER-- 
SPECIAL MACHINERY, MODELS 


EXPERIMENTAL WORK | 
DROP FORGING DIES AND DROP FORGINGS 


Hanlware 5Specinlties, etes Mant cl to 


Order. Send Samples or Drawings for 
Estimates. Write for Our Booklet. 


THE GLOBE MACHINE 2 STAMPING 


73 Hamllton Bt, - Cleveland, Ghia 


со. 


SCHOOL £2 STAMMERERS 


Bend for terme and desoription of treatment 


J. W. CORLEY, M. D. 
New York Clty 


BANDAGEEN 


THE NEW ANTISEPTIC DRESSING FOR WOUNDS 


Sample Bottle and Booklet ^ First Ald to the Injured" 
mailed on receipt of 25 centi. 


INTERNATIONAL BANDAGEEN COMPANY 
Garden City Hldg. Chicago 


writing Advertisers. 


For more magazines like this click here => 


eee «c 
LIST REFRIGERATORS 90.2] 


Factory Closing Out 


Price less than cost 
to manufacture 
White Enamel Lined, Zine Lined 
Galvanized Btecl Lined 


Charcoal, Granite Rook Filling 
Cold Air Space 


Our v- $5.00 to $8.00 Less than Department Stores 


BENT ANYWHERE C. О, D. SUBIEOT 
TO APPROVAL 


Tolman Steel Range Co. 
66 Lake Street, есенни 


Dearborn, Ly г, Typewriter Cabinet 


(3unranteed the most eom- 
ete and perfect device of 
ta kind ever Boll аё our 

Price пе ship on appror. 


| ol al us propa 


- ‘ith roll curtain 
прег cable" t, prica 


| Made of solid golden | 
з сак, beautifully tim- 


"invaluable note {кҥҥ 
holder free with Cabi- 


Aot, 
28 Witte for FREE ent- 
i alog of this and other 
Styles. 
DEARBORN CESK GO 

Fu Suite BL (40 

187 Washington Btrect, 
CHICAGO, ILL. 


You Can Make Gas 


100 Candle Power Strong at 
15 CENTS A MONTH 
by using our 
Brilliant Gas Lamps 
We Guarantees Every Lamp 


Write for our Р. M. Catalogue. It tellg 
ull about them and our gasoline system. 


Brilliant Gas Lamp Co. 


42 State Street, CHICAGO, ILL. 


f , im 


New York Camera Invention Co., 


118 E, 23rd Street, Now York City 


AGENTS WANTED Èt tte sareanartia ror sse 


ratit, 
te today for torme. F, K.üreene, 115 Lake His. moe 


Please mention Popular Mechanics 


www.VintageMagazinesOn-DVD.com 


| ow PLUMBING BILLS 


Get them by paying right prices for sup ll 
lies. We sell 


SUPPLIES AT WHOLESALE 


To sare By to ii on every т Highest 
i grade goods and line completa, em “= 

| Free illustrated entaloz gives йы 
àll particulars, Write for it. 


В. P. KAROL, А, 
228 W. Harrison Si, Lc Lew 


WE ARE SELLING 


Hattery Fan Motors жоё Tu 5 
Battery Table Lam a. E 
Telephones Complete, £3.50 tO... Alaani ii^ 
Electric Door Balla. ie, Per 15) 
Carrlage and Bicycle Light Б. (І 
Lanterns and Pocket Flash VL ibo to RII 
: Hatteries. - Р uM ИЧИН К 

т штара Outfits, al. pi. we Ae a ЇН} 
Hattory Lotors, ‘ix MOE DES 
Necktie and Car ке ‘Tho to.. б} 
Dynamos and Motora, Д to. . Lut 


Catalogue Free. Fortune for FAgents 
| OHIO ELECTRIG WORKS, CLEVELAND, O. __ 

EMERGENCY PIPE CLAMP,—Thia clamp Че йе 
signed for the rapid repairing of splits, pitted holes 
and other lenks caused by cofrosion of pipe. It is 
somewhat more einborüte than the ordinary devices 
for this work and in enses where it is necessary to 
keep the pipe in constant/use for several days after 
it has split, it willl be. most advantageous. It Is 


made in two sections hinged on one side and clamped 
together. by two bolts on the other, and can be ap- 
ped to the leak in a few seconds, It ls made of 
milleable iron in sizes to Ot from 145 loch to 4-inch 
pipe. 


POLELESS TENT.—4A tent that Is erected and 
held in place without the support of poles, guys or 
rupe wlll be found а convenience to the camper 
who desires to carry aa little luggage os possible 
into the wilds. It bas a light metal frame-work 
which locks into posttlon when the tent ls raised 


SECURED OR FEE RETURNED 


Bass ac Us, E ietan gabi Bed for Ори, 
"En El H ГИ ГЕ 
froe distribution. Putenta киге by os патогена а m md 


EVANS, WILHENS @ Co., 


No. 717 Е street WN. W. Washington, D. C. 
Mew York Offices, 1382 Nassau street, N. Y X, City 


when writing Advertisers. 
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The season is here to 


MAKE MONEY 


Get started early. 
$40 to $75 
A МЕЕН 


Can be made with one of 
these 


vi Steam Peanut Roasters 
and Corn Poppers 


S. DUNBAR & CO, 


16-17 No. Desplaines St. 
CHICAGO. 


Catalog Free. 


and folds up neatly and compactly when it ls taken 


down. The cover can be gulekly adjusted of re- 
moved. The walls when closed all lock on the in- 
tlle mud cannot be opened from without. They 


turn in at the bottom from 12 to 18 In. and so shut 
out cold alr from that source, The walla may be 
opened or entirely removed as desired. 


BELF-HEATING FOLDERING COPPERK.—Thls 
la new device go simple and effective the wonder 
is no one has thought of it before, It is for light 
work вос as needed by electricians, jewelers, mie- 
ehanies and in the home, On the rod holding the 
copper is placed а cup filed with asbestos, The 


cup slides freely to any position on the rod. Ta 
heat the copper, fill the cup with alcohol amd- slide 
it up close to the copper which it will hent to the 
soldering роі in s few minutes, saving the trouble 
of starting n lire. When copper is heated the cup 
slides back out of the way, 

WATERPROOFING CEMENT ELOCKS.—Astra- 
lite ia the name of a new preparation said to render 
cement blocks, etc, waterproof. ТЕ is applied in 
liquid form, two counts. One gallon Anixed with 
two gallons of water will corer 350 sq. ft. at a 
cost of one cent for ench 7 sq. ft. 


WELDING COAL.—Th!s coal is/put through a 
chemical process nnd in use ds mixed wlth any or- 


шпату coal and burned dn the blacksmith'’s forge. 
By ite use steel can be welded to malleable iron; 
malleable to malleable; welds spring steel, ete, 


„ыы 


without the nse of welding compounds. 


\ E SELL | 
PATENTS. 


[Е you wish to buy or lease on 
royalty, patents en hardware or 


mail ы specialties, machinery in fact пау, write me, 


INVENTORS дык of selling their patents 
quickly and to the best advantage should register with 


me. | can save you timt and monty. 


7%) Mutual Life Bldg. 


Charles A. Scott Buffalo, N, Y. 


Please mention Popular Mechanics 
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Made-to-Order 


Suits $12.50 


Nothing Iri 


Guaranteed to fit and please you. You take no 
risk. You simply allow us to pues how much 
better our atur are than those you buy of 
your local tailor for twice our price. 


10,000 Pairs of 
$5 Trousers Free 


To induce you to give us 
your first order, we will pive 


: а pair of 85.00. АЙ 
Wool Trousers Free 


| with your first suit onder, 
готі ing i Write today 
or Free Cloth eee ot 


ae = ant E 50, $15 
guarantee 
sinned Rate each made 
strictly to order, TE 
We lherehyagree to give vou 5 Boe 
days t» examine. and tryon the fra 
karmenis In your own home, | = 
with the distinct agreement to re- Р 
fund the entire amount upon the [ES 
returm of the garments to us, if i 
unsatisfactory. Write today for Moo 
book of styles, measurcment ES 
blanks and superb assortment of IE 
nobhy all-weol] suiting samples ЕЕ 
free, and see for yourself. how IE 
well we can dress you and the dollars you Rei 
| can save by ordering а sultof us and get- MO 
ting a pair of $5 all-wool trousers free & = 
г 


OWEN T. MOSES & 00., ТАТО 
512 Moses Ballding, Chicago 
Himos Anp one sf our КИЕ Cosine ur ina ҮП ан А ТЕГ 

Bima Пав, Chinga Capital Sink, ИТА 000.00 


| О ли Jill ont and ама this conBen бебар ——-— 


Owen T. Moses & Co. 212 Moses Bldg., 
Send me style book and samples af SALES, 
frousers ваде, I expect to buy a 


Chicago. лемге ес Ра 
including your free 
suit costing about 


Boite. ceo ru I prefer... ааа СОШО. Lease ss Welght, 
Mame + $*RRR- + eee tee РГГТІГУТТТРГЕ III III 
Address 


Are You a Lover of 
Good Tea and Coffee 


| THE 
We are mukinga 1 * | 

Bpecinl Proposition GREATAMERICAN 
to those whoenjoy a T 
beveruge that ig nat 
only delicious, haut 
morenuppetizina amd 
nuüutriticus than enr 
ather tra and срео 
on the market, 


Write for 
Bpecinl 
New Year 
Froposition 
| to persons getting 
C A See ak nung 
OM Pa, erm є Bn 
ci upwurdla, 


It ia FUR а ус while, ав we intend to use unheard-of efforta | 


"x — [he number of custismers during 
ia Hert two months. 


This offer min оеду 10 readers of Popular Mechanics 
Write us at oncé—tn-day—toà 
M EK. CARL, 
Great American Tea Co., 
Jl & 33 Vesey 5t, Р. 0. Box 289, New York 


BE YOUR OWN BOSS 
MANY МАКЕ $2,000 A YEAR 


You have the вате сһћапсе, Start a Mail Order Business at homo. 

We tell you how. Money coming in daily. Enormous profite 

Everything furnished, Write at once for our “Starter and FREE 
partion lara, 

P.M. Кгперег Co. 155 Washington St, Chicago, Ill 


When writing Advertisers. 
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Earn $50 to $200 a Week 


with our Moving Picture machine out- 
fit, complete for $75.00 to give enter= 
tainments. Agents wanted. 


ZUELCH (b CO. 


119 E. 23d Street, NEW YORH CITY 


COLUMBUS SAFETY INKWELL 


Dnlgue, simples, practical. Trk osnialned in robber 
bulb wth glass funnel, enricéw in texczilfully finished 
TER bare] alutilsum coe Л ейте р nen араа. Turn 
upile des p, Gee pati "йр. БЕРЕТ Ln db] er pocket, wlll 
a & Явар 'Zubbsrilp" regul&tes supply ef lak io 

Elghts lisalf if аарга over, Nonaraporastisg. Irt. 
: Ж perfect inlet] for bone, cies school ar trarel- 
EES ub Orie ai todas. ÈO canta ран раш. 
Agrris and deers тве, 


6. E. LOCKE MFG, CO.. 98 Ash St.. Kensett, [ома | 


MONTHS FREE 


If you are Interested in any kind of Investment— 
n Mining. Plantation, Industrial, Lands, Stocks, 

, Mortgages, etċ., send us your name and 
address and ` NS will send you The Investors Review for 
three months free of charge. A journal of advice for in- 
veatora. Gives Intent tnd most reliable information concerning new 


enterprises. Know] а power, Great opportunities come and go 
Groat fakes likewise, Get posted beforeinvesting. Write today, i 


INVESTOR'S REVIEW, 1461 Gaff Bide., CHICAGO, ILL 


ony This ELEGANT Watch $3.23 


epit? 9 gemit e] nt rerom are per for rm nir 
er - Теш name adipose, ampi we wil веткі pon. M PEPPERS 
ETC ud CHAIN C. a 
a áy bemilag cues beau D һм wind and 


with aye jeweled mem ind 
; with beng (ld 
24 uu р} т ‘ated chain for Ladles of veat chain for Genk, 
(=ч тай ада i egual to mnm RH. FOLI 
NN. "ЫГ, е WATCH Warranted Tu YEARS 
il Era ruris e Ж зай [4 be 
P ! утааг шетю spent Elh each watch, 


: \ А eters. ded, ЖЇНЇ 
Miren nte d toerect dimak 


“ж, 


D LB жеп жип! denm or Leika’ mira, hm 
: ci, FARRER A CD. (31, 23 Guiney Ба CHICA 


| aA LL SHORTHAND | 


TEST МАКЪ НАРО SYSTEM 

Во chaenp nnd simple, anyones can now learn in Z) leseona 
cd mail. No interference to regular work. — Grestest 
ducntional offer of the ange. Endorsed by lending papers 
nd eminont educators na the crentest work in the history 

of education. Thousands of tostimonials ond graduates, i 
Campaign of Education. #115 Broadway, Now York City 


MEN EVERYWHERE 


To learn how to make new and resllver 
old mirrors. Immense profits in the 
work and we 4а you success. We 
fell free of charge how to emboss, etch, 
foll, gold leaf, gild, frost and chip glass. 
Bend for рарга and start at once. 


G. L. Patterson @ Co., Chicago, 111. 


774 | 


ype Wrelers 


TN АП the Standard ? Machines BOLD? OT RENTED 
x , ANYWHERE аб HALF MANUFACTURERS PRICES 
alam tog rentnl to apply On price. Shipped with 
prizi lere nf examination, Write for Catnlogug 

YPEWRITER EMPORIUM, 202 LaSalle St. Chicago 


www.VintageMagazinesOn-DVD.com 


[Engineering Ls | 


Completo and short course, 


sam ered electricas 


aime 
HIGHLAND TARE COLLEGE, Des Moines, la 


COMBINATION VISE.—Conslsta of five tools in 
one, anvil, anvil vise, saw clamp, drill литрро vise, 
The comblnatlon of the vise la such that the +arious 
tools сап be quickly applied and readily changed, 


Pipe Vise. 


there being no screws or bolts to rust or get lost. 
All of the tools are packed together In a neat wooden 
box, Aml the complete outfit welche about 60 Ibs. 


= = =: шш m———— Á— 


Send for our new catalogue а 500 
Technical and Mechanical Books 
POPULAR MECHANICS, JOURNAL BLDG., CHICAGO 


Please mention Popular Mechanics when writing Advertisers, 


I Turned Out $301.27 00 TOLMAN 23 15 
! LI ua 
worth of plating in 3 weis, writes ? M. L. 8ши of н used Steel Range 
DECH j- T. FEI Г. Ыра FELEL Бї ra 
ES a - Exactly as shown with 15 Gal. Reservoir and 
у plating, Thed. Parker, dohool teacher 11 pears, writes, Hi Closet. Bir8 in. lids, oven 1714221, size of top not 
р made {9.90 profit one dar, 9.85 aneiher." Plartag ааа Reservoir Cover, 
E : Rusinras pels learned. We Teach Vou parè in. Reservior Top, 13x 
{м JF ree—No Experience Required, Ererr: 24 in, "height, "oor to top 
=f bade has лаана, Witches, jewelry and melal High Closet Heavy, 
| pnis to hé plai wiih Gold, Silver, Hitel and Durablė, Perfect Baking. ри 
Мыны Tin plating. Heavy Plate—latest process, T"Weshiprangeanrwherefor 
е їйї or — (kutüis all врея. Етер. ‘tamination. If you like it 
Eu today for Catalogue Agency ney nnd Olfer: Address, n той i 
= Gray . Plating Works, Cincinnati, O. е Es 
- home for 
30 Days 
VULCANIZING OUTFIT FOR REPAIRING Free Trial 
RUBBER TIRES.—Thia vulennizer is Bx65x& ln. in If not exactly ай 
dimensions and weighs less than 20 lbs. Hy its use represented СИ 
damaged motor-car tires can be repaired so that the chert: Baa 
vulcanized portion is scarcely distinguishable from turn your 
the rest of the rubber and the expense of carrying money. To 
mer ien are male of 
best Wrought Locomóotive 
Btéel Plate. Thoroughly 
rivited. Oven plates 
il Fluea tined with Asbestos. to any г of ыр 
ит ири fave their cos 
in one year. We deliver exactly what we advertise. 
Bend order, or send for our Catalogue E today 
JUDSON A. TOLMAN COMPANY 
Dept. W 66 Lake Street, Chicago 
NAME PLATES, TRADE MARES 
LE) Мау оњ rx X- on 
Е Я DECALCO MANIA TRANSFER 5. 
AR di NAME PLATES. TRADE MARKS ‘ABD QRHAl € MTS; 
ТА е “OPALESCENL TRANSFER: WINDOW SIGNS, 
i Tei: - MILEAGE hi T атка Tr 
| 


TRANSFER WINDOW SIGN 


Civil War Relics 
and Curios 
$1.00 EACH 


For сову ТЫПТЫП ЕТИ 
and dens, 


t Uj N S Write for clrculat. 


WALSH’S SONS & CO., 261 Washington St., Newark, М. J. 


Vulcanizer which Can be Carried 
in the Auto 


Take n serious Injury to n5 
tire such as a 5-in. burst, the repair wonhl be made 
in the following manner: Clean and trim the edges 
of the gash, fll it with plastic compound, place In 


extra tires is eliminated. 


the vulcanizer and cure for the proper length of m 

CEMENT FENCE POSTS 
eere ee Oe Н =a ee aaa 
Chen ag will bast r nd ith вітрі 
вад pensive. too. m Prot, Pros 1 Proof f. Wind 

mini. Maii ure A. D. dre шуш Weed end ira 
Sections of Tires Repaired with ls write whb stomp МА & CO., inane Сым». 

Wulcanizer 

time by heat generated by steam. The tire will W L a MONEY 
come out whole, says “Technics, London. The re- ONDERE UL STOVI MAKER! 
pair is made of pure virgin rubber vulcanized in the do. PEU mold oe mn ONLY 105 OIL-QAS, 


Harrison Vnlveless (Hl-gaa Stove. Splendid far 
sroking; Heo heating rooms, stores, offices, et 
with Hadintor Atteh, No wick, dirt, 
OF паев пр coal hilla or drudgery— 
-Rchsnp, enfe fuel, Ihe to Süc n week 
"should furn'sh fuel-mna for cooking 
for mmall family, Easily c&parated— 
nhaen]utely &nfé—all nizes, £3 and up. 
Wrlte—Cntalog FREE and *Speelal 
— prions AGE ENT afe es Еі 
Г 
WORLD MFG. 00., 5790 World ШИЕ Cincinnati 9. 


ROYALTY PAID 


usual manner and ean be made by anyone of ordinary 
Intelligence. The vulkanizer is so small that It can 
be carried. on any motor car. 


— — OOO M = = = 


„= m воас я = s = 5 — 


BE A 


and Musical Compositions 
We arrange and popularize 


EARN WHILE YOU LEARN, ge FEE de P pa шаг 

3 or our Book Fren. | halted Бий 
EARN Postal will do. Stone's Sch ool of АКАТ; 3 0 N G P 0 E M 3 CHICAGO, Ш, 
Figs 0601 Wopulac Herian. Globe Bldg., Bt. Poul, Minnenota, 
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“Want” and "For Sale" Ads, Z2 cents per 
word, payable in advance, Replies muy be 
sent io A uaumber, care Popular Mechanica 
апа will be forwarded promptly without 
®ztra charge. 


“SHOP NOTES"—Paper covers iQ cente, Popular 


Alechanies, 


Amutomeotbile, runasbout, little 


2250.00, Е. A. Wright, 


С AUTOMOBILES. 
FOR SALE-Steénam 


used. Cost 8650.10, price 
Cutiton, 0. 


J FOR BALE—At n barmin, 


National Electric Rii- 


About, long-dlstuuee batteries, Also & h. p. gasoline 
engine, generator mmm] switchboard, for charging Auti- 
mobile or electrle lighting {ñ0-light mapacity): will 
Bell separately if desired. J. J. Rendleman, Cairo, 
BLACKSMITHS. 
GOOD НАСА SMITHS ARE SCARCE AND BUT 
FEW LEARNING THE THADE. 
And the amith comes first of oll professions or 
trades, The smith mast make the tools first for all, 


from the surgeon to the safe blower, by using Toay's 
Treatise on mew stecls expliining how ta work then 
with 75 new methods for working alb dlffleult jobs. 
Ten reeeipts for making eur own compounds for 
welding different kinds of steel solid, Thermite well- 
ing fully explained: also two colored tool tempering 
chartas: chart A explains all annealing and harder- 
iag: Chart B esplaius both grelentlüc and plain tem- 
pering to n stunned. All the above for $1.00. Val- 


nahle яшро free, W. M. T Bidnev, (Clic, 


Toy, 
BUSINESS CHANCES. 
FOR 8ALE—aA тегу desirable | machine amd re- 
pnir shop. residence, foention and business; manu- 
facture wood sawlug machinery, whieh is ín great 


demand: wore bitsliess than con attend to: Want 
tr retire; iR bargain. Irving Fox, _ Rolie eter. T, Minn. 
ENGINES. 


FOR SAL E- $500 bare (тїї. 


Scott ontfit, 16 h. p. 


trictlon englue, 32 x 252 separztog wlth welsher, 
wind stacker and new self-fomler tank. Pump. aud 
hose complete ready to run. Address P. A. Frlenil, 


Tid, 


== ш 


НИГЕ, 
A PRACTICAL BOOK. : "Diea and  Diemaking." 


Postpald £1. J. L. Lucas, Bridgeport, C on. | 

FOR SALE—Watch and shotgun, H. Dart 

FOR SALE—One-slath horse power molor, dipect 
current, build according to No. 1210 бео Amerloan 
£upl Weill made. well running. Price 825.00, John 
D. Werziuger, 1612 Sixth Ave. Watervliet, ДҸ. Y. 

FOR SALE—One-qnarter aud 15 B. p. hot alr en- 
gines, 5 h. p. eleetrle motor, 4 x 5 alr compressor, 
2 emery standa, 5-In. amith blower a eountrer- 
ahati. [ Box 176. 

ONE H. P. E sic INE. - Barnes seroll 
saw and friexer, rip sew amd fable, & x 10 portrait 
enmern, library, ete., gel] or exehange for lathe 
(iron), compact. folding, b x Tocamera, with tripod, 
ete. К. M, Dalrymple, Greenville, D. 

FOH SALE-—HmEE h. x. павее engine, second- 
hand and in goad order, water-^eoobul. First ehock 
for $20.00 takes It. Go A. Foland, 125 E. Bronvd- 


GASOLINE 


way, Mt. Pleasnnt, Mich. ARN | 

18- FT, LAUNCH, 2 h- p.enzine, and auto sparker, 
price $175.00, Bult T8641, used two mouths, Thos, 
Hudson, 33 Springdale St. Cumberland, Mad. 


FOR SALE--Wnwebster i0 h. р. gas or gasoline en- 


floc, has been nee] but a few weeks and is in rood 
попоп. Will be sahl at half price. If ren want 
п tlret-clyass engine cheap don’t delay. Address A. 
11, Pop. Mechanics 

MISCELLANEOUS. 


exchange — for 
А. P, С, 10 


AUTOMOBILE parta fo 
йону Еп ph or I*vpesrlter 
Br. Солин, ). 

OUR NOVELTIE CATALOGUE isg 
Write for it now. Smith Bros, 

Huren St, Chicago, IIL 


Peli гп 
B. Wall 


just ut, 
Mi West Van 


WANTED-—Experlenced machine shop foreman. 
Must come well recommended. Address W. E. D., 
care Popular Mechanics, 


HEALTH WANTED.—Nervons wreck from ten. 
I want s pleasant substitute for tea, te which milk 
nnd sugar may be added (or without). Must пої 
taste like medicine, Information pall for. Postals 
answered. Chas, M. Young, 110%, Langton street, 
eun Francisco, California. 

ГЪ Г», STAMPS, 6c п letter: seals, I5e: door 


plates, Se; presses, 
circulars. J, Koln, 
Chlengo, III. 


WANSTED—Prices on manufacture of n top spln- 
пш pistol—-quantity unlimited. Address for/partle- 
wars  Alneomb Novelty Co, Maconils, Illinois. 

LET ME ASSIST v vo au with i that пиа" : You | üre 
thinking i кым. Frank Pavlik, Winnetka, Ill 

BICYCLE RIDERS-No walking T you carry our 
single tube band fool; tool amd materiál for б punc- 
tures for 1256 or atum. Crone Tool Co.. £265 Unlou 
of, Toledo, Ohio. І 

МА МТЕЛ AIL jssues Popular Mechanics up to and 
Including 1904 unbound. State price, Thos, V. Bell, 
Bux 125, Montreal, Can. 

AU'TOMOBILER—Thelr operation, core, 
ment and construction, rogerher with scale drawings 
showing how an up-to-date machine cean be bolle far 
S500, sent on rerelpt of request enelogslnig  two-eent 


$2.00, ete. Postal brings price 
engrüver, 155 W. Maallaoy St., 


manage- 


stamp. Mellaren Automóbil: &Eehool, B4 N. 13th 
Street, Раат, 

START A MIRROR FACTORY --Maket novelty 
nud larer wdrrürs, reellver old Aics it dressers, 
sldebonsmls, bonk vy d ere, I teach rou am] guar- 
antec yog sICCPRS ; =й е prospietus of 20 money: 
making. methods für kt: amp. Start now. IL. G. Hul- 


Пп ет", Ктапееяз' ile, Ini. 


COAL MINING profite with bank safety is what 
we offer investors. £1.00 invested now will be worth 
£3.00/1n-8 renr. Banks and mercantile ageneles яя 
references, (“Write 54015 Andrus Ее, Minneapolis, 
Minm. 


HAVE/ YOU A KODAK ?— I develop slx expo- 
gure dins for 15 cts, twelve exposures, 25 cle. I 
print pletures on best carbon paper and mount on 
gray cards for $1.00 a dozen. Satisfaction guaran- 
teed; w. H. Guest, Hox 1145, Russellville, Ark. 


FOR BLUEPRINTE showing ruining and testinz 
of 2-wire balancers or compensators. Bend 60 cents 
to C, Е. 9807 E. 17th St, Kansas Clty, Mo. 


Brvsan, Mo. 

CASH. OR WILL EXCHANGE for kodak or 

runs, complete lessons “Metal Mining, Internntilomal 

Correspoanidlence ЕРГЕ] - cost Ef. Lessons СУТЬ 

"Cyanide Process; eost #15. Blow pipe outüt; cost 

$15. Complete drawing outit: cost $10 Address 
“Mining Engineer, care Popular Mechanles. 


BRAINS FOR 8ALBE—Do you want а prospectus 


written and] Wluatrated for your new company or 
avindicate? Do you want one that will command at- 
tention and sll shares? Do you need a catalogue 


not be thrown in the wate 
basket? If so write to Expert, care of Popular Ma- 
Chaniea, Journal bwoilding, Chicaga, 

CAMERA FOR SALE—Vilve enmern, Зиа 1n., 
in good condition, $4. C. І. &, Popular Mechanies. 

ADVE HT ISING ( (OTT RSE 1 FOR RATE—Full 
(Eee of Dxenpns from the foremost erhool In the 
conntry. Price #10, cL. M. 


Popular Меен тпс, 
УНЕМ YOU WANT anything and dont know 
where te get if, write 


Popular Мета іе, 

THE FRACTOMETER will Instantly solve all 
Proahems In addition of subtrictloy of Tractlons nnd 
thelr decimal equivalents. Every person has need 
for thia wonderful invention, especially Drafttemen, 
Engineers and Meechanies, Price Me postpald, or 
giren free with à vearsa subscription to Popular 
Mechanics at $1 per year. Popular Mechanics, Jour- 
nal Bldg., Chicago, Til, 


DEATH is sald to be pleasant when ft takes place 
by drowning: however, we do not belleve vou want 
to die that war. “How to Swim ia the book that 
will teach you how to swim, Contains 100 illustra- 
tlons: sent postpathl for $1. Popular Mecha ntos. 

WANTED—If you have anything “in light meta! 
manufacturing, job or experimental work, write m». 
Lowest prices, Schwabe & Son, 55 W. Washington 

St., Chicago, 


nr booklet that wHll 
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WE CAN FURNISH YOU WITH 


Bronze, Brass, Aluminum, 


or Gray Iron Castings, 


ANY WEIGHT OR SHAPE, AND SAVE YOU 


WRITE U 


MONEY. 


PIERCE CO., 


200 Racine Street 


MISCELLANEOUS.—(Continued ) 


FOR 853LE-—Ie€eundry ond Machine shop. Com- 
piete equipment for building mine cars. — Location 
mllwar between the great eoal Aelis of Indiana nod 
Iliünois,. Also equipment for БО several sies 
of stationary and marine gas engines, and a. good Tine 
of patterus for jobbing work, in a good manufaetur- 
ing town, 2 roilronds, 2 mnavignahle rivers, no other 
foundry within 25 miles, Белі esinte, stock and 
tools Involee abent $8,000.00, A great bargain, Н. 
H. Mason, Mt. Carmel, Ill. 


EVERYBODY should bare a “Slot Peneil Sharp- 
ener, Bv mall 10 cent. Wo H, Raulllot, German- 
town, Philadelphia, Ра. 


TO EXCHANGE, £15 vlolin. fnr trpewriter, Ard- 
dress б, V. Ryland, Tid N. Lake Ave. Seattle, Wash. 

PATENTED INVENTION of merit Tor sale out- 
right or revnltr. E. I. Fleteher, 64 Lincoln Avt. 
Norwich, Conti. 


WANTED—Partica, wishing to purchase half in- 
terest in pntent Ит rezulator for connecting 
with pumping windmill fo generate electrielty, Ad- 
(dress R. W., Wilson, Noblesville, Ind. 


FOR SALE-—At half price, complete International 
Correspondence Behool “Electrical course, Also a 
ten-Toelume get Modern Englnecring Practice, A. M. 
F.. Popular Mechanics. 


WANT TO EXCHANGE-Colhnimhia chainless hi- 
ercleewith conater brake and Winchester repesting 
gin, 12 Ga. with two sets barrelg, sole leather car 
tring enge for oll, for Barnes serew cutting Lathe, 
or what bare rou, Address 29, Popular Mechanics. 


FOR SALE or trode for something useful. Small 
hut complete job printing outfit, new Golding press, 
13 fonts type, amd all accessories for doing Job work, 
Conid use large wind mill as part payment. J. J 
Rendlemsnn, Cairo, IlL 


fons 


RACINE, Wis. 


А ТЕГ-Т схе, section of land In nti- 
ada for offers. Wm. Bright, Maxeppa, Minn. 


FOR SALE—Macrhine and repair shop, ground and 
salar fo central Illinois <A 12, care Popular Me- 
ЫН И ГЫ: 


FOR FALE—#1,600.00 burs a blacksmith and re 
pale shop doling fom) business: $2,000.04 burs п form, 
Block amd tools, For further -particulars | address 
Box 151, Enfield, AX. H. 


FOR SALE—Pre-historic Тоа relics, flint-lock 
pistols, and all Kinds of curhos for sale, list free, 
M. Carter, Elkhorn, Wis. 


Six Thousnral aeres of fine timber land tu Idaho 
(decded) for sale cheap if taken soon. Address W. 


1. Hamer, Nesperce, Idaho, 


FOR SALE—A Bliekensderfer typewriter in good 
eondition $12.50 cash. Also slate bottom qmquariutm, 
1415; x 22% Inches, $5. Edwin Trube, 2415 Market 
Bt, Galveston, Texas, 


WE WANT AGENTS, preferably boys ond girls, 
to tuke orders for calling and business carda ат 
other ре. No extra work. No capital: Write 
to Keystone Ptge. Co, 247 Б. Horne Are, Chicago, 

WANTED-—Experieneecd machine ahop foreman 
Must come well recommended, Address W. E. IX, 
care Popular Mechanics, 


WE CAN TELL rou where to get good bargains 


in all kinds of seeond hand machinery, Popular 
Mechanics. 
A PRACTICAL ПОСИ, “Dies and Dieraking.’* 


Postpaid $1. J. IL. Lucas, Bridgeport, Conn. 


MACHINES Set $1.50, Sample 30c, Booklet 10c 


C. IRISH, Bratenahl, Cleveland, 0, 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


25c. 


on Eleotricity, Me- 
chanics and other 


b Bend fer [e —— М —Fasy L | af в а 
i bi peta. E. nd ег НТО. я CROMWELL.—Easy Lettering for Draftsmen 


D JUST OUT.—The most complete set of Wiring dia- 
HOW TO RUN EN- WELL ONE grama and circ |! 


om mitra SCHNEIDER. pce qam Handling of Electric Plants, м $1.00 
BOOHS .,LHLSTROM.—Fireman's Guide to the Care of 


Boilers - 


NORRIE.—I|Induction Coils and Coil ‘Making for Al 


Purposes - d 


its yet published. Limp Cloth, 50c, 


GINES AND BOILERS ib HOW TO TELL THE TIME in any part of the world at 
by E. P. Waison, ата-а а glance, 250. 


Written in plain lang E msn SPON @ CHAMBERLAIN 


= gy 


PUBLISHERS OF TECHNICAL BOOKS 


7,000 COPIES SOLD х. 00, Postpaid Dept. PM, Liberty Bldg., New York 


HENRY & HORA'S 


Modern Electricity 


Explains X- Jays Wireless 
| Tel legraphy, Radium, 
үү Transmission "Distribution, 
1 Power Stu tions, W Iring. @te. 
Written in plain English. 


| All Problems Solved 
гаан Anourate- -Stleniio 


tO illustrations 
dDD pages, Cross index, 


"A practical handbook for stii- 
dentes, apprentices, and electrica] 
engineers "= Scientia Amerdeas. 


Silk Cloth. РРА cover, silver stamplng, « . й. 50 
Seal Leather, marbled edges, gold stamping, . . 1.00) 


LAIRD & LEE, 25 5:52 e. CHICAGO 


500 BOOHS 


Our new catalog of latest me- 
chanical and technical books, 
now ready. Write for a copy. 


Want а 


Typewriter Free? 
It takes no money and very 
little effort to earn FINE 
TYPEWRITER. This is cer- 
tainly the greatest offer we 
have ever made. Write at once 


for “How To Get It.” 


ue Mechanics, 


NAL BUILDING, CHICAGO 


NEW BOOKS 


TECHNIC OF MECHANICAL DRAFTING. By 
C. W. Relnhardt. Cloth, oblong; 11x8 in&; 42 
pp.; $e text lillustrations; 11 full-page plates. 
Price, $1. Englneeriug News Publishing Со. 
New York. 

While not Intended as o manual for beginners ex- 
actly, but rather as & zulhle and help for draftsmen 
who are famlllar with the mathematical principles 
of mechanlenl drafting, this book Is written and 
illustrated in such а simple practical manner that 
it is quite within the comprehension of any person 
of nvermge ability. The work begins with general 
instructions on the care and handling of draftasmen'a 
instruments and materinls and then proceeds to 
trent of the. following topics: Outlining, outline 
shading, sectlon lning, curved surface shading, shad- 
Ing of inclined surfaces, map drawing, character and 
finish, and others The mathematics involved 1n the 
subject are ignored entirely and the book is devoid 
of all technical terma that might confuse rather than 
Ald the student or drafteman. It is elementary 
enough for the mechanic without a college educa- 
tion and has been adopted as a standard in many 
technical schools, 


HENDRICKS? COMMERCIAL REGISTER OF 
THE UNITED STATES FOR HUYEHS AND 
SELLERS,  Fourteenth Annual Edition; over 
йин pp.: #50000 names unl addresses: over 
14190 classifications. Cloth, Price, $7, S, E. 
Hendricks Со, New York. 

This book comprises a complete nnd thor- 
oughly classifled register of every branch of the 
architectural, engloeering, mechanical, electrical and 
kindred trades ond professions of the United States, 
is issued annually god covers the entire country. 
Take the least unit that enters into the require- 
ments of any eraft, turn to the Index, and you will 
be sure to find It listed with the page on whleh all 
the manufacturers of the article in thls country Is 
given. The great and essential quality of the work 
is ite thoroughness: It does not give just the names 
of the firms patronizing the publishers, but the name, 
iddress amd business of every firm, regardless of any 
patronage, For а railrond it gives everything from 
п track spike to а locomotive, for a machine shop 
everrthing from a nut to a traveling crane; for а 
farm, everything from п hoe to a steam plow and so 
on through the whole list. "The classifications are 
earrled out in an especially convenient manner for 
reference, All the larger trades or professions are 
Classified by states, but in manufacturing branches 
where the firms are few, the clessification Is nlpha- 
betienl. It glves not only the name and address of 
the manufacturer, but also the name and address of 
the consumer. It contains many valuable mailing 
lists of the entire country. 


Please Hos Popular Mechan ics when writing Advertisers. 
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= LESSONS IN = 


Practical Electricity 


Principles, Experiments and Arithmetical Problems | 
AN ELEMENTARY TEXT BOOK 
With Numerous Tables, Formulae, and 
Two Large Instruction Plates 


By C. WALTON SWOOPE 
Associnte Member American Institute of Electrical Pogineern, 


Instructor of Applied Electricity at the Spri 
a ards a UD ее Philadelphi lisa 


CONTENTS 

Loison I. теб нш. Il.—Muagnetiaation. III.-—Magnetia 
Fielda, Тогу of Magne пин. V,.- Маалы Iodustlon. 
WVI.—Mugnet тє % —Farth’s Мп ктү": '* III, 
—Voltaic ao cen TX ~ Batteries. —Electrolyeia. 
XI.—Mensurement of Current Strength, ' XIT— — epist- 
LT CMS, hm'a Law and er Connections. XIV, 
—Circulta nnd Their Resistance, ElectrommsgnetisBm. 
AVI.—(nlrunometers AVIL IP гечи XVIII. 
—Amrmetera, XIX.—Electrical Work and Power 
Maonasurement of Fressure, NA "Шашка. af Renist- 
ane, XXII.—Eléectricn] Devi: Горива of Ноа. AIII.— 
Electrodvnamican — XXIV.—El ee pen Induction. 

XXV.—Tho Indoction Coil, ramo. Hinckrio 
Machines, XXVII. —Armütures XXV. I.—Direc 
pap namos,  XXIX.—Direct Current Motors. ok 
Lighting. Appendix. Indox, 


D. VAN NOSTRAND COMPANY, 


PUBLIBHEHBSB 


| 23 Murray and 27 Warren Streets, NEW YORK | 


Copies sent prepaid on receipt of prios 


Lm - — МИ ee 


TELEPHONE TROUDLES AXD HOW TO FIXED 
THEM. 1505 Edition. Single ш JO cents; 
in lots of 140, 15 cents: lots of 25, 10 cents. 

Every owner or frequent naer of а telephone will 
find this little booklet of great help. It 4s up-to- 
date on all matters pertalning to telephone troubles 
and thelr remedies on both magneto and central 
energy systems. The 1005 edition contains consid- 
erable new matter and a number of Ега. It 
is not scientific, but plain and practical. 

CATALOGUES RECEIVED. 

COLUMBUS, OHIO, 


is the tithe of o handsome 


little booklet published by the Jeffrey Mfg. Co. and 
relating the benuthes and süvaüntnges of that city 
where the company is located. The book is Шов: 


trated with engravings of many features of Interest 
in the Ошо city and aleg contains а map showing 
the coal Helds, natural тїз Йе я, steam and electrle 
rilliroads and all important. elties, towns, villages, 
and streams tributary to Columbus within a radius 
of 10 miles, 


PATENT WOODWORKING MACHINERY Ia 
the subject trented of in a handsome Illustrated 
catalogue (No. 194) issued by The Defiance Ma- 
thine Works of Defiance, Ohio, The catalogue ls a 
substantial ecloth-bound] volume of 475 pages, con- 
taining many views of varlous parts of the machine 
works nnd many wool worklng machines wlth de- 
setintions of them and explanations of thelr opera- 
Поп. The book is indexed amd printed on an ex- 
cellent quality of paper in large type. 


——2— LEE 


selling Shop Notes pays. Write 


Popular Mechanics for details. 


Please mention Popular Mechanics 


TECHNIC OF 


Mechanical Drafting 


Chief Draftsman, Engineering News 
Author of “Lottoring for Drnft&men, Engineers and 
Studentsa,” 


"EHOWS HOW TO DO ІТ" 
Contains chapters on ontlining, Mitre. ter ahadin 
aection lining, curved seurfuce shading, é of inclin 
surfaces, topographical drawing, charactor nnd finish, etc. 
Eonrda Ilx ina. 42 pp. Bb text illustrations and 11 
page plates. Platea Tio IV contain @ distinct conten- L 
tions for sectlon lining: | 
Prof. Jacoby of Cornell, saysi “Each of the 
chanfers on "outline shading" and on “section lin- 
ing" are alone worth the peice of the book.'" 


Most Popular Book on Mechanical Drafting Ever 
Published 
Adopted as Standard іп many Téchnien] Schools 
PRICE, 51.00 


MECHANICS 
PROBLEMS FOR ENGINEERING. STUDENTS 
Hy Prof. Frank B. Sanborn 


DX) problems, many being examples in engineering | 
Tactics, | 
pee co ЫЬ. L Work (Problems 1 to 172). II, Force 
(Problems litte #6), ILI, Motion (Probleme 4 to DUO an- 
тога api мара A index. А practical, elementarr 
of prob lema the use of practicing mechanics, 0n- 
ginéeers anid students. 


PRICE, $i 50 


Hond for deacriptive catalog M. P. and а sample 
сору of Engineering Nowa 


THE ENGINEERING NEWS PUBLISHING CO. 
#20 BROADWAY, NEW YORE 


A School 
Within Itself 


Space will not 


2 rmit oor telling 
> В ай, abont this 


a book, uus better 
тас ТЕСАК {тїз you а сЁ 
Et EC TRGIH: = "Ux DA it vit for тн by our T offer to 
am Е refund money if hook is 1 antisz- 
mias art и | factory upon examination. Under 
2 this offer, 11,00 copies hove mold 
| und paid for, and out of this number 
we have refunded for only fifteen 
: coples. Thara, are осока pom 
2 corrcvin Lyc he fundamen 
| principles elect ctricity ccr the 
^ grt to tha finish dynamo. . 
n dictionary dn 1,000 urn. 


3rd Edition. Price, $2.00 delivered. 
CLEVELAND ARMATURE WORKS, Cleveland, Ohio 


rews Offic 


Have а name to thelr credit and arë в 
E to their name, forthey are 
made by 


Bpecialista who know bow, 


ings, ote., für either horizontal or 
vertiaaltrpe, #1 6.50. 
Bend for illustrated booklet &. 


PARSELL & WEED, 129.131 West ЗБЕ St, New York City 
when writing Advertisers. 
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EVERY BOY 
His Own Toy-Maker 


Tt tells ou how to make n Steam 
né т ho o Camera, 
Windmill, n сагон ап 
Flectrion] machina, ü alanig 
Battery, an Electric Telegraph, 
an Electrotypin s овгор, a n 
, Telephone, let 

Magic Lantern, an colin irp, 
" Boats of every kind. Eroii | n little 
' pied n TE reed к= 
| tn make i 
етй Tova, Манка, Card Racks 
" ku rem Garis, Toy Houma, тти 

and Arrows, Guna, Slinga, 
Btilta, Fishing Tackle, Rabbit and Bird Traps, and many 

т things, nnd all ia made F plaln and simple that an 
Y res ену make anyth described. The whole is il- 

| Iustrated with more than : HH) handoome illustrations. This 
in a great book and you should not be without it. Price 
only 10 cents, postpaid, 3 for 25 cents. Address 


WESTERN SPEGALTY CO., 532 Minnehaha Street, St. Paul, Minn. 


KE MONEY PRIM TING AT HOME 
| We Teach You How FREE | 


Full instructions with every Model 
Presa, for ога all sorts of job printi- 
ing. #1 an hour made or saved In spare E 


time printing for others or Fourself. 
Worl god бастан 

The leader fer Loa 

and rel 


Model Press Co., 
106 N: IMh SL, —— 


Ll 
— 0 0 а 00 mm") ————— ÁaáMÁÉÁÓÁÁ— ЭИА 
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THE EXPRESS TRAIN, 

(Two long and two short whistles are the signals 
for a crossing, aml are most familiar sounds to 
travelers and all within hearing of railroad trains.) 


1, 


I hear o faint sound far away— 
Two long and two short notes at play— 


ELECTRIC MOTO R, 75c. As soft and sweet as silver flute, 


The loeomotlve's first aalute, 


Runa with a wetordry battery, Ask nny ele. 


PL SM T LL 
trical dealer or look through any electrical маг, 0-0-1, toot, toot: 
спок» nnd ate if you con buy an electric 
motor with Z.iinch armature, wrought iron II 


field magnet, pulley, ctc., for 16 conta, pack- 
ing and postage, 15 enta, 
CATALOGUE FREE 
Electro magnets for experimenting, lio ench, 
Bend 10 canta for 10 feet of пяти mira for experimenting ал] mak leg imel magrata. | 
ARTESIAN ELECTEIC CO, 744 Arteslan Ave., Chicago | 


I hear again the tuneful sound, 

Now waking woolland echoes round; 

The locomotive seems to siy: 

“We gre coming--eominz, clear the way." 
eU"D2o-po-E, tOo- toot, tooti” 


ПІ. 


And now a rambling nolse I hear, 

And claude of smoke and steam appear; 

The locomotive seems to shout; 

“We are coming fast. Look out! Look out!’ 


Postage extra, тїс, The best “To-0-t, t-o-o-t, toot, toot!" 


maie: laste the longest irre nont | 

euni ht. It^salwáys ready simpy y press thee hüuttàn, 
tteries 5c, r pama Li Ajrents make big money, 

Sead md fas catalogue, I со., Ge E Lake Bt. Chicago. 


IV. 
And now I hear a brazen bell 
That lifts aloud a warning knell, 
The engine now begins to rell 
Like frantic fiend escaped from bell: 
""UlD-zo-n-t, t-O-0-t, toot, toot!" 


THIS vas the hitof the St. Leonis Fair. 

мі chán hare more FUN with 

MUSICAL DYING PIG + this cuta Пее porker than any 

| thing everinvented. You simply 
| NR blow Blo p. thesthe plg асвя toning. | 
ъа а while Ке ватнай, then collapees, iban B 


p pires up Ше рш with a [asi failed grunt and 
ÉÁralls lays дли &nd die Пепа заь; lt f 


le чарту ond pt ar lUi or 3 fe 
M. H MILLER SUPPLY CO. 
1 ЕЕ ST. PAUL, MINN, 


V. 


"Mid hissing steam and deafening roar 

I hear that awful Sound omnes nore; 

“Keep back, keep back! Don't cross the track. 

For love of life, stand back, stand back” 
'T-o-0-t, t-o-o-t, toot, toot!’ 


VI. 


With clanging bell and clattering steel 
And flnminz breath aud flashing wheel, 
The Пепе train goes crashing by, 
Like fiery bolt from stormy sky, 
"T-o-o-t, t-o-o-t, toot, toot?" 


With these gards you ean do the most won- 
derfultricks. You сап make trays fade Into 

blank cards, blanks into aces and aces into | 
deuces, ete. No practice necessary. Send 
for а pack and beareal wizard. | ONLY 
lüs.. денй ЗУ а уйе: Mirocin. Address 


VII. 


a 


“THE MYSTIC" ELECTRIC 44,5 
VEST POCKET FLASHLIGHT AB 
Sent to any address рове aid 


Send for free catalog. | 
FAY MARTIN € Oc 


1650 М. Clark Street Chicago ill. Dept. 3 
STUDENTS NEED 


DRAWING THE DRAFTSMAN 
“T-0-0-t, t-o-o-t, toot, toot!" 


25c for 4 months— Cleveland, Ohio " Henry Crocker, in Beacon. 


Plense mention Popular Mechanica when writing Advertisers. 


A whirlwind follows on behini, 

With clouds of dust our eres are blind; 

Yet from the curve aroun! the hill 

Ів heard the engine whistle shrill, 
"T-o-o-t, t-o-o-t, toot, toot!’ 


VIII. 


Акай, A faint sound fnr nwny— 

Two long and two short notes at plar— 
The locomotive's farewell call: 

"We are chasing time. God speed us all"— 
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Th Limited Y 
California 


the most luxurious train in the world, 
leaves Chicago 8:00 p.m. daily. Less | 

B than three days to San Francisco, 

M Magnificent equipment. Electric lighted M 


‘throughout. | 

GHE BEST of EVERYTHING | 

| Two other fast trains leave Chicago 10 
a.m. and 11:35 p. m. dally, with through 
service to San Francisco, Los Angeles 
and Portland via the 


hicago & North-Western, 
Union Pacific and 
Southern Pacific Railways # 


All agents sell tickets via 
this route. 


| INDUSTRIES 
ARE 


OFFERED 
LOCATIONS 


WITH 
Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 

ON THE LINES OF 
THE ILLINOIS CENTRAL К, R. 
AND THE 


YAIOU & MISSISSIPPI VALLEY К, R. 


For full information and descriptive pamphlet, address 


J. C. CLAIR 


Industrial Commissioner 
т Park Row, = = - V Ш. 


The most interesting and fascinat- 
ing country on the continent. Per 
fect climate all the year : :* : 


The National Lines of Mexico 


and Connections 


OVER 500 MILES THE SHORTEST. 
SIXTEEN HOURS pm 
BEIWEEN 


St, Louis, Mo., and Mexico (ity 


The ürst and ош double dally throu h 
Pullman Sleeping Car Services across the 
RHIO GHAN PE 


Via The Iron Mountain Route and 
LAREDO, TEXAS 


The only lines offering DIVERSE ROUTES IN 
MEXICO wlthout extra charge 


С. В. HACHLEY, 
General Western Agent 


240-112 Adams St., Chicago, 111, 


“FOLLOW 
THE FLAG” 


Summer Tours 


Write today for a Free серу 
of WABASH Summer Tour 
Book—1905, outlining many 
very attractive summer vaca- 
tion trips, with rates, etc. 

Write us about any tour you 

may have in contemplation. 

We shall be glad to assist you. 

C. 8, CRANE, F. A. PALMER, 


G. P. & T. Agent, A. G. P. Agent, 
BT. LOUIB. CHICAGO. Bl 
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Many of our readers will have spare time this summer. 
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www.VintageMagazinesOn-DVD.com 


If they wish to undertake a very pleasant and profit- 


able line of work, to occupy either a portion or all of 


their time, they are invited to address for full particulars 


POPULAR MECHANICS 


JOURNAL BUILDING 


CASLAMPS 


Th нана A рена А Go Bw Бр н азай Alam i ee ЕЎ Д 


ARG, IL 


Makr poet mizera igi me de 4 Матча тг uaa 
kw baa po p We we ШЕЕ 
Bd JHE! LLL Es. 
"aia вава Пасла ТАШ. 
ЛЕШЕ. ETERET LiF, Hir, к 
gram Hacghm їп ылып Pippa eel р. 
AT ант Exi wise peri ram FT i 
Бар ыр pres, PCAP Blas ЦТ 


‘Common Red Clover | 


Cures Cancer, Eczema, Salt-Rheum, Rheu- 
matism and all other Blood Diseases 


How many people realize the true value of | 
our commen red clorer? It is the beat blow 
puritier known. 'Ihousandsof prominent pen- 
ple have been cured of rancor, rheamntism, 
constipation, eczema, skin nnd blood diseases 
by its use, Bernd your nddrees to D. Needhum'a f 
Sona, 1162 Lakeside Bldg. Chicngo, Ill, nnd f 
pus k they will mail from a full description of Red 
Clover Blossom Extract, а history of how Mr. Needham cored 
hia canoer and testimonials from many who hire used the 
remedy. If you have any dlaorderaf the blood look into the 
merits of Needhum's Clover. It is the beat blood purifier 


| known. 


С тїт E- page hook frena ed esmm*ri bes the grenubest 
ventlon of the 20th Century, for the relief 
and cure of Но рага, Shows interesting pho-| 
tos from life and contains new and raluabe| 
informatión. Greatest trial offer ever made 
by папу firm. You will bo interested. Write 


today. D 
j DENCE А MERY, 180 Mery Block, Toleda, O. 


CHICAOO, ILLINOIS 


WORKED BOTH WAYS 


who, after some hesitation, 


had 
lechiled to have his frezen water pipes thawed out 


An old German 


by Aleetricity, protestal vehemently at paving the 
harge of $10. The work had ocenpled but a few 
minutes after the ennwectlons were made sid the 
current turned en, nmi] eonsequently the regular price 
Scenic] too mueh to the obl tan, who began te alse 
the company. 

When he bad finished, the manager asked him if 
he refused absolutely to pay; he responded that he 
did. The mnnazer turning to his assistants, sali: 
“Alright, bors, reverse the connections and freese 
him up acnin." The shot told and the old fellow 
paid the bill 

—— 395 a 
sSsHOP PROVERBS. 

The following сея nre from the Wonl-Worker: 

Putting a big monkeywreneh on a little bolt is a 
pon] Way to start trouble. 

A little seorehing in grinding enn undo n lot of 
care In tempering knives, 

Better walk arouml п clrenlor saw 
than to reach over it once. 

Figures will tell you the truth all rlght, hut you 
needn't expect them to do your thinking for yoi 

Sometimes a poor machine man has the making of 
п good boss in him. hut he doesn't always get та", 


three tins 


The outslde appearance of n factory is worth 
enmethlng, but a good inside appearance is worth 
more, 


If we but gave a little more attention to prevent. 
lng waste, there would be no need!) of so much effort 
to gave It. 


— 


Popular Mechanics all the rest of your life 
for $10, or sent five years for $3. 


Please mention Popular Mechanics when writing Advertisers. 
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| 


Are Sold Direct From the Factory, and in No Other Way 


You Save trom*75 to*200 


When you buy а Wing Piano, vou buy at wholesale. 
You pay the actual cost of making it with only our whole- 
sale profit added. When you buy a piano, as many still do— 
at retail—you pay the retail dealer's store rent and other 
expenses. You рау his profit and the commission or salary 
of the agents or salesmen he employs—all these on top of 
whatthe dealer himself has to pay to the manufacturer. The 
Eu profit on a plano ія from $75 to $200. Isn't this worth 
saving? 


SENT ON TRIAL 
Anywher e WE PAY FREIGHT 


No Money in Advance 
We will place a Wing Piano in any home in the United 
States on trial, without nsking for any advance payment or 
deposit, We рау the freight and all other charges in advance. 
There is nothing to be paid either before the piano is sent or 
when itis received. Ifthe piano is not satisfactory after 20 
davs' trial in vour home, we take it back entirely at our ex- 
pense. You pay us nothing, and are under no more obligan- 
tion to keep the piano than if you. were examining it at our 
factory. There can be absol üLely TW risk or expenae to Fou, 
Do not imagine that it is impossible for us to do ая we 
вау. Our system is so perfect that we can without any 
trouble deliver a piano in the smallest town in any part of 
the United States just ns ensi]y as we can їп New York City, 
and with absolutely no trouble or annoyance to you, aud 
without anything being paid in advance or on arrival either 
for freight or any other expense, We take old pianos and 
organs in exehnnge. 
A guarantee for 12 years against any defectin tone, action, 
workmanship or material is glven with every, Wing Piano, 


eX porta, 


and how to toll good from bad. 


5 The Book 


AB ФЕ Gores 
d Talarar Hrs 
“ LH | 
E. i» Pianos. | 
A j will be sent to you promptly by mail 


PIANO, with prices, terms of 


WING & SON 
851-255 West 15th St., New York 
1868— — 37th YEAR ——1905 


of a plano; the way the different parts are put короор, what causas pianos 
to get out of order and in fact ix n complete encyclopedia. It makes the 
selection of a pisno easy. If read carefully, tt will make you a judge of 
tone, nation, workmanship and finish. 
It їн absolutely the only book of 


ite kind ever published. It contains 186 large pages and hun- : "4 
dreds of illastrations, all devoted to piano construction. Ite — "4 E 
name is “The Book of Complete Information About Pianos." E ы 


Woe send itfree бо anyone wishing to buy а piano. All you 
have to do is te send us your name and address. 


Send a Postal To-day while you think of 
it, just giving your name and addrass ог вет um 
the attached coupon and the valuable book of in- 
formation, also full particulars abont the WING 
payment, obo. 


Small, Easy 
MONTHLY 


In 37 


hare been manufactured and soli. 


5 йй 


years over 40.000 Wing Pianos 

They are recom- 
manded by seven governors of BRtntes, by masical colleges 
and schools, by prominent orchestra leaders, music teach- 


era and musicians. Thousands of these planos are іа 
your own aiuto, нота of ihem undonbtedly in your тегу 
ies ШААН (ur catalogue contains names and md- 
dresses. 


Mandolin, Guitar, Harp, Zither, Banjo— 
The tones of any or all of these instrnments may be ro- 
produced perfectly by any ordinary player on the piano by 
insani of pur Instrumental Attachment. This improve- 
mentis patented by ns and cannot be had in any other 
piano. WING ORGANS are made with the same care 
and sold in the game way as Wing Pianos. Separate ar- 
gan catalogue sent on request, 


YOU NEED THIS BOOK 
li You Intend to Buy a Piano—No Matter What Маке 


A book—not а catulogue—that gives you all the information possessed by 
It tells about the different materials need in the diferent parta 


It tolls you how to test a piano 


on Wing Pianos. 


pL Le c — = 


Send fo the name and 
address written below, 
the Hook of Complete [п- 
formation about Pianos, also 
prices and terms of payment 


For more magazines like this click here => 


www. VintageMagazinesOn-DVD.com 
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3 FALLING HAIR ^» 
б BALDNESS ABSOLUTELY 


GURED 
There h but one wnv ta 


OF АТ ani d falling: mj 
ШЕГЕ, iz ПЕПЕ 
The particular ‘dis "Lr 


та" 


MUR. 


E E 
I г: YIN End п. foe 
fullen balra fe n your combines. 1 Prat. 
]. Н; celetrates! Bscprriolosqrist, 
wo үгү” ыі Jah omg alulely (тее n Hagno: 
BSG fii i) i T tius 
hair and 
ГЕЛЕН, 
Tou. ] 


| | Ls B 
; 
bw Toi 
i 
: 


PHOF J, Н. AUSTIN 
456 ма. a Theatre Bldg., Chicago, 


CURED 


WITHOUT MEDICINE 


New External Remedy is Curing 
Thousands Through Their Feet. 
We Want the Name of Every 
Sufferer so We Can Send 


А 81 PAIR FREE TO TRY 


Send по money only vour dSame—send idt today. 
Return mail will bring vow $opsir/of the eclebraied 
MAGIC FOOT DRAFT, which are preduclug such 


remarkable cures in all kinds of rheumatlem, chironte 

or cnt, noe Gaither where loge] of how severo. 

Test the Drafts therouzlly when they come, and tf 

yon are fully sarete] with the benefit recelvia], xou 

eni send us one dolar. ID not they cost rou motii- 
lur. WOU DECIDE, 

rne stain These wonderful Шые 

———ÓÓÀÁ € Drafts are produelug 

‚ 5 amazing — results, curing 

penses of 20 nul 40 years 

8 standing, after д lifetime 

of gsulTerinzg, Ther draw 

nf poisons [nsten] of 


Mie DE to drive them nut, 


enrlng гает thronzh 

the M pores pf the feet anml the sensitlre herve 

Eang "a there located. Our thonsands of letters from 

cored patients tell п story far more eloquent than 

ппу Lavertisement. Write today for the free Drnfts, 

anl our ап hooklet on rheumatism, contaloioig 

many testimonials am] photegraphs of enred suffer: 

era, Magic Foot Draft Co, 651 Oliver Bldg. Jack | 
fom. Mich. 


Drawing Materials 


POSITIVE CURE 
ALL SKIN DISEASES 


The Wonderful Discovery of the 
FYX Gus specialist in Skin Decades: 
ч ан FULTON. M. D.,in Brooklyn, 


FOR 


SANOZOL TREATMENT 15 EXTERNAL ONLY 
LUPUS. HERENI TA FROM 


COL DER! A 
s TATE. ETC HYM R + CASGER, 
ALL OTHEH FORMS OF ULCERAT IYE. sc ALY AND 
PARASITIC SKIN DISEASES find immediate relief nnd 
permanent core by the oa of BAN L: 11 removes 
imple and blackhewdaand cures атган or nching feet. 
40 INTERNAL MEDICINES USE 


THE SOAP 
Has no гаиа], Ite daily nae without the hion will give 
roar face nnd hamda n perfect skin, restoring the defunct 
reapirntory condition of your akin to ita normal health, 
producing the freshmess of youth ond glow of henlth and 
brauty, Try it. 

Write for testimonlala and full porticulare of RANO- 
ZOLL treatment Wree of charges. Treatment requires 
combined use of Lotlon and вопр. Druggists or sent on 
гесеірё of price. 


Lotion, full pint, R1. di half pint £1.0403 Soap 
256.per cake or jar: box, ecnkes, 5v. 

Address 

&ANDZOL LABORATORY, = 100102 Elton St. 


Brooklyn, N. Y. Dept. 5, 
“ALTAR DEC a WITH ELECTRIC 
LIGHTS. 
Ror. Father Pfaffhausen of St. Patrlek'& Cathe- 
iral: St. Luuls, 15 nn electrician of tbo small АУ, 
Reeentiy he planned m series of decoritious whirls 


Were speelallye pleasing mid effective. Tha alia was 
Пп with 50 eleetrie elites of a jenfv grec. 
"llus saint's їйїн ond the altar staat Pan an alive, 


which appears charmingly cavernous, Dn order tinet 
the altar of the Blessed Virgin, en the opposite alle, 
mor met be eclipses, 50 pale-blus eleetele Пея have 


been. place) атин] it, ns] these give the Шелтон 
hie to the delicate tracing of the statue anml thi 
marble idecoratlonz. The mali altar is aglow iriti 
12 golden lights, at the top of Which the crucifix Is 
eutlinel in lighter of rel, the alor that representa 
the love of God. 


ee eee ot Pu P. T „ нь 
— Edi) mme) m 
а а Бона 


KEUFFEL & ESSER COMPANY 


OF NEW YORK 
iii East Madison St 


Chicago 


Surveying Instruments 
WRITE FOR NEW CATALOG 
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The New 


Popular Mechanics 
PREMIUM LIST 


Fully Illustrated 
Is Now Ready 


BOOKS FOR MECHANICS, 


ELECTRICIANS, ENGINEERS. 
SHOP TOOLS OF ALL KINDS 


SPORTING GOODS, WATCHES, ETC. 


Something for everybody given for 


one or more new subscribers, 


ADDRESS 


Popular Mechanics| 
JOURNAL BUILDING, ¥ CHICAGO | 


JOURNEY OF A TELEPHONE MESSAGE. 

Thousands of people spent several dares on rail 
rond trains to reach the St. Loula Exposition, . «A 
booklet br the American Telegraph & Telephone 
Company 4eserlbes the route of a telephone message 
ав follows: Suppose the message comes from a New 
York offiee building. From the transmitter en, the 
desk of the person who is speaking, the sound is 
carried over wires, concenled perhaps behind the 
window casings, through the partitlun te the cor- 
rilor. It flashes down the elevator shaft, and 
thence to a cable under the street, Flere it jour- 
neys over a wire, one of 800 wrapped together In 
n lend-shenthed cable, nnd thus reaches the nearest 
central о се, where it passes through the main and 
long-distanee awitchbourd=a, and (their apparatus. 
Then it flashes through a cable to the banks of 
the Hudson, where it dives under the river in ati- 
other cable, aud so reaches Jersey Clty. Here it 
goes to the pole lines ou-whieh it wlll make its 
journey westward. (It erossea the  mendows nud 
pinelands of New Jersey, mounts the slopes of the 
Allechanles In eastern Pennsylvania, and descends 
to dart through farming lands and mining reglona, 
past Pittsburg, with. its foundries, and over a little 
strip of West Virzinin. On the banks of the Ohlo, 
It enters another eable, and emerges on the farther 
shore to travel through the plensant farming lands 
of Ohio and Indinna, and over the undulating sur- 
face of the Pralri¢e State, by ronds which wind 
through great) corn and wheat flelds. Its journey 
la now nearly over, bnt the mighty Mississippi 
flows between if and its deatinatlon. Crossing on 
one of the creat bridges, It makes the last atage of 
its journey through the conduits under the streets 
of St. Louis, thence in and out of the central office, 
back through eondults, and over aerial wires to the 
telephone of the person with whom the man in New 
York is talking. And the sound has been carried 
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E. F. Hanson, Ex-Mayor of Belfast, Maine. | 


i Can Make Money 


Foryou. Here's the proof. Itook 1,50) capital, 
supplied by Farmers, Women, Physiciuns, Clerks, 
Cler en, ete., and in an honest but very prof- 
itable business, conducted only in N. E.. I paid my 
stockholders through the Belfast National Bank, 
БО, 000.00 in cash. This is history. І made 
poor people rich. I did it 


THROUGH CO-OPERATION 


They helped me earn the money, Just read that 
aver йй and realize the profitsI made. Every 
&I.enrned #22000. Every stockholder got their 
share, That's my way of doling business. 

I now havea new business of the same kind, only 
my fleld is the world, my plain one of extended 
co-operation, With stockholders everywhere who 
can give me information and lend their influence. 
The dividends must belarge, Lalready have over 
6,000 stockholders. I want a few more. The 
shares are going fast. Here's the point of interest 
to YOU. Youinvest #1. or£100. monthly paymentsif 
you wish, and become my partner. You will be met 
on the level and treated on the square. Behind 
that statementI place 30 years of untarnished 
business record, This isno get-rich-quick scheme, 
üo “Frenzied Finance.” Justinvestigate. All the 

roof you want. Heferences, Ban Husiness 
Men, Church and Public Officials, etc. Send your 
addres оп а postal card. Iwill send you а 24- 
book FREE. Iwill pay the postage. It will tell 
you the whole story in а Way that will interest 

Ou. Justask me Lo prove every statement in 
this ай. Seeiflcandoit. Е. Е. HANSON, 
Qia W. Madison St., Chicago, Ill. 


between the two сїйє in a fraction of the time 


required for the conductor's warning ery of “All 
йеп" te reach the people hurrring across the 
statlon platform to take the express train which 
spends 20 hours on the trip from New York to St. 
Lioula. 
i 

A dam which will cost $1,100,000 and will be one 
of the largest in the world is to be constructed in 
the Salt River Valley, Arizona, The dam will sup- 
ply water power for hundreds of places throughout 
the territory and will overflow 250,000 acres of land. 
It will be 225 ft. hlgh and 200 ft. thick at the 
base. 


For more magazines like this click here => 


www.VintageMagazinesOn-DVD.com 


WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 


AMERICAN ARTISAN MANUALS. Cloth, price 
$3.00 each. Each the highest authority in its par- 
ticular fleld and recognized as a standard work by 
those who know. 

The Tinsmiths' Pattern Manual. Price, $3.50. 

The House Waormlog Manual. Price, $3.50 

The Hot Water Manual. Price, $3.59. 

The Cornice Work Manual Price, $3.50, 

The Manual of Business, and the 

MANUAL OF RECEIPTS. 240 pages, cloth, price 
23.50 Tella how the various lacquers, bronzes, 
solders, varnishes, alloys, cements, ete., are made, 
Receipts for 119 different kinds of solder and the 
voluminous index comprises 1,718 references. Pro- 
cesses glven will be found of special value to sheet 
metal workers. In a number of cases the informa- 
tlon is furnished by manufacturers or by skilled 
mechanics, 

HARNESS MAKER'S COMPLETE GUIDE. Ву 
С. C, Martin. (th edition, 240 pages, cloth, price 
$250. One of the best text books on harness mak- 
ing ever published. A complete key to lengths and 
widths, Ninety different kinds of harness cut, 
welghed and made before your eyes, also all kinds 
of strap work illustrated. A vast avalanche of in- 
formation that cannot be found anywhere else. "This 
work combined with an apprentice all that is needed 
to produce a first-class cutter that will not waste 
leather. 

PRACTICAL BLACKSMITHING, compiled from 
the practical articles which have gf) gue during 
the last few years in the columns of "The Black- 
smith and Wheelwright.” 4 volumes, cloth, prive 
each, £1. Treats of the details of the practien 
application of the trade and is suitable for those 
wishing to establish the trade aa well ан for those 
advanced In the art. The only book of the kind 1n 
the language. Volume I treats of ancient black: 
mmithing. tells how hammers should be made, etr., 
ete. he chapters are: 1. Anclent and Modern 
Hammers; 2. Chimueys, Forges, 


Ancient Tools: 3. 


Fires, Shop Plans, Work Benches; 4, Anvile and 
Anvil Tools; 5. Blacksmith's Euleg Vok II, in 7 
chapters, In Chapter 1, treats of iron and steel, 
wrought iron and steel, rotting and crystallization 
of iron, heating steel, testing iron and steel, treat- 
ment and working of steel, hardening steel, restor- 
ing burnt steel, cold hammering iron. In Chapter 2 
In be found several ways of making these tools 
and Chapter 3 tells how to make all kinds of chisels, 
Chapter 4 treats 
rilling, method of making several 
styles of drill presses, / Also an artlele on drifts 
and drifting. hè principles of fullering may he 
found in Chapter 5, with numerous examples, The 
rinciples on Which edged tools operate found in 
hapter 6, with hints on the care of miscellaneous 
tools. Chapter ТЕ a continuation of Chapter б, and 
with each description of the method of making are 
illustrations. Volume III Even more useful and 
instructive than two previous volumes, Chapter 1 
gives blacksmiths’, tools, thelr preservation, bench 
tools, tongs, tools for farm work, toule for holding 
low bolts: Chapter 2, wrenches and their use; 

apter 3, welding, brazing and soldering; Chapter 
4, uses of steel, tempering, hardening, testing, ete -< 
Chapter 5, hand forgings; Chapter 6, making of 


Including clipping nnd cold .chisels, 
of drills and 


chain swivels; Chapter 7, plow work. Volume IV 
completes the series und like its companion vol- 
umes, contains very numerous illustrations. Chap- 
ter 1. Miscellaneous carriage irons, hammer signals, 
ete. Chapter 2. Tires, cutting, welding, bending 
amd setting; how to make a tire; heating furnace. 
Chapter 3. Settlug axles, axle gauges, thimble skelna, 
ete. Chapter 4. Springs, how to make and reset; 
different ways of welding. Chapter D. Bob sleds. 
Chapter 6, Tempering tools, Chapter 7. Proportion 
of bolts and nuts, forms of heads, etc. Chapter B. 
Working steel, welding and cose hardening.  Chap- 
ter 9. Tables of iron and steel, Including size of 
iron and different forms used by carriage, wagon 
and sleigh makers. 

GUNSMITHS MANUAL. Large J2mo, 4(4 pages, 
illustrated, cloth, price $2. To be found here are 
descriptions of guns and plstols; fitting up a shop; 
general gunsmithing; taking apart, cleaning atid 

utting together; tools required, how to make tools, 
he work bench, working in iron, steel, copper, brass, 
silver and wood; gun stocks, gun barrels; tools for 
breeching guns; tools for chambering breech load. 
Ing barrels; browning aud peceipts for browning; 
valuable miscellaneous recelpts; powder and shot; 
judging the quality of guns; using the rifle: using 
the shotgun; using the pistol; vocabulary of chem- 
jenls and substasuces used im varnishes, ete: callbres 
of guns; РШЕ, twist of rifles, ete; directlons for 
taking apart nud nssembling guns, rifles and pistola. 
In fact, a complete practical guide to all branches 


of the trade, 
JAPANNING AND ENAMELING. By William 
D pages, illustrated, Ато, cloth, 


Norman Brown. 

price $1.50. Contents: Enameling appllauces and 
apparatus; jJapans. or enamels: to teat enamel for 
lead jupanning metals; japauniug tin; enameling old 
work; for cast Iron, copper cooking utensils, stoves, 
et: pinta, aiid varnishes for metallic surfaces- 
backing for iron; processes for tin plating; galvan- 
izing; metal polishes; colors for polished brass; a 
golden varnuish for metal; painting on zine; carriage 
varnish; japanese varnish and its application. 

PRACTICAL MANUAL OF HOUSE PAINTING, 
KsILAINING, MARBLING AND SIGN WRITING. 
Ex Ellis A. Daridaon, 12 mo. 594 pages, price $2. 
Full Information on the processes of house painting 
in oil and distemper, the formation of letters and 
practice of sign writing, the principles of decorative 
mrt, а course of elementary drawing for house paint- 
ers, writers, ete, and a collection of useful receipts. 
Its illustrations are colored plates of woods and 
marbles, amd numerous wood engravinga. 

PAPER HANGERS’ COMPANION. By James 
Arrowsmith, 1608 pages, price, $1. Practical op- 
erations of the trade systematically laid down, with 
coplous directionos preparatory to papering; preven- 
tions agzalnst the effect of damp walls; the various 
cements and pastes adapted to the several purposes 
of the trade; and observations and directions for 
the paneling and ornamenting of rooms. 


PAINT AND COLOR MIXING. Ey Arthur Sep- 
monr Jennings, S^ pages, Illustrated, cloth, price 
250. Painters, decorators and all who have to 
mix colors wlll And this а practical handbook, Con- 
taine T2 samples of actual palnt and more than 400 
diferent color mixtures, with hints on the testing of 
colors Mr. Jennings has included sample cards 
showing 45 different colors with their correct nomen- 
Clatures and hus described the method of mixing not 
only these but almost every other color that a client 
would be likely to deseribe to a painter. A chapter 
devoted to brushes and useful and practical hints 
And recipes. 

PAINTERS’ MANUAL. 16 mo, Price, Sie. 
One of the most complete guides to m mechanie 
trade that is to be found on the market. Gives 
complete and comprehensive rules for house and sien 
painting, graining. varnishing, pollshing, kEalsomin- 
ing, papering. lettering, staininz, gilding, glazing, 
Bilvering, analysis of colors, harmony, contrast, phil 
osophy, theory, and practice of color, principles of 
glass staining, ete, Including m new and valuable 
trentiae on How to Mix Paints. To the learner the 
book is simply indispensable. 
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MANUFACTURERS WANTED 


To Make the Following Articles: 


ERE “гич ETTE M 


Popular Mechanies has received during the past month inquiries from parties desiring to 
contract with responsible manufacturers for the manufacture of the following 
articles, In corresponding be sure to give the Inquiry Number. 


Мо. 
№. 


. 1020—Тот GUNS: 
‚ 1021—PATENT TRACE LOCK: 
. 1022—PRONGED WASHER: 
. 1023— MECHANICAL TOY: 

+, 1024—COMBINATION MEASURING INSTRU- | 


. 1035—CURTAIN HOLDER: 
. 1026—S8TOVE PIPE 


„ 1U25s—Wwoonp 


. 1029—SHAFT IRON: 
. 1030— METAL ADVERTISING, DEVICE. 
IUSGI—BAIEASUHING TAPE. HOLDER. 

. 1032—HOESE DETACHER. 

. 1033—PAPER AND 
QI024-—PEEANUTNEICHEINGSMACHINE: 
IU025—CHALIE HOLDER: 
. IUJ 
‚ Lddi—LECONOATY 


. 1039—C ASH 


1012—SHADE ADJUSTER: Wants 10,000, 


1002—UMBRELLA& CARD 
Wants 10,000, 


. 1014—ETHRING CUTTER. 
. 1615—BRASS PUMPS: 


Wants 2200, 


1éó1£—H YDR.ANTS: Wants 600, 


a 1017—ABRADING MACHINES: Wants 6. 
.I1018—LIQUID COOLER: Wants 100, 


Pü135—PATENXT SPRINGS: 
Wants 1,000, 


Wants 1,004 pairs. 


Bramped. 


stam gd, 


MENT. 


Wants 10,000. 
W ants 10000, 
Wants AMOH, 


FLUES: 
IUZi—GAME APPARATUS: 

PARTS POR PACKAGE 
THANSBMITTEAR: Wants LOU;,04H) sets. 


Wants 106,000 pairs. 


PENCIL HOLDER. 
Waits б, 
Wins 2,000, 
Wants 2.04040, 
MATCH HOX: 


‘MEAT HOLDER: 


Maus 

100,000, 
ljitza—HEAMER: Wants 200, 
REGISTER 
Wants 100, 


MECHANISM; 


ATTACHMENT: 


Wants 10.000 (ux 


. 1060— W RENCHES: 


. 1040—IHOSE DETACHER. 

. 1841 —GA HMENT SUPPORTER. 

. 1042— PATENTED CLASP. 

a 1UN4I—EAERRCISING MACHINE. 

. lbddd——GASOLINE/ BURNER FOR WASHING 


AMLACIITA E. 


Au. JUü40—CALIPEILS: Wants 1,000. 

No, IüJ4ü—SPECIAL PARTS: Wants 500. 

No. TIM NEWSPAPER WRAPPING MACHINE. 

Mo. 1045—W ОКК HOLDER FOR MACHINISTS: 
Wants PUM, 

No. lu49—DU TTERFLY CATCHERS GUN: 
wants 1,004. 

Au, 1650-—TORTABLE FIRE ESCAPE: Waits 
104. 

No. 1021—BOBHIN WINDER ATTACHMENT: 
Wants 100, 

| No, 1052—S. AND BLOCKS: Wants 100,000, 

No. 1053—DETACHABLE AWNING FRAME 
FIXTURES: Wants 1 doz. 

Мо, I0541—BALIZSALAN'S SAMPLE OF CEMENT 
BLOCK MACHINE, Also Full Sige 
Model, 

AU LOGOUT LOCK. 

Na. 1056—STUMP EXTRACTOR, 

Мо. 105S—COBN HARVESTER: Wants 100, 

No, 1029—GIZADING AND DITCHING МА. 


CHINE, 


Wants 1,000, 


,.lUBlI-—GEBLANITE COPPER POT, 


. 1062—COTTON HARVESTER: Expects Them 


to Cost Alot $100. Faci 


. 1063—MUSIC CHART. 


For Details Address 


“INFORMATION BUREAU,” POPULAR MECHANICS 


JOURNAL BUILDING, CHICAGO 
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To make BIG money on a stock investment buy a good prospect when the stock 
is low in price. If you wait until it pays dividends you lose the biggest advance 
in its value, and will have to pay a premium. Stock in the New York and Western 
Consolidated Dil Co. can now be bought for 40c. a share, par value $1.00. In six 

weeks it has gone from 9250, to 40c, and will undoubtedly be worth $1.00 by July 
lst, when we expect to commence paying monthly dividends. Don't wait a minute 
to write for our booklet “To Obtain Success,” and full particulars of this unquestion- 
ably the most profitable enterprise offered in many a day. Another advance in price 
is likely to occur any day. 

We own nearly 6,000 acres of the richest proven oil lands in Ohio, Indiana, 
Indian Territory and Oklahoma, and are now producing over $8,000's worth of oil a 
month. Our production from now on will be limited only by our ability to drill 
wells. We are now selling stock for this purpose. 


The New York Mercantile and Financial Times ends a two column 
article in their issue of March 18, 1905, by saying: 


The Mercantile and Financial Times has carefully examined into 
bhoth the property and management of the New York and Western 
Consolidated Oil Company and strongly commend them to the invest- | 
ing public, The Hon. M. D. Shaw, vice-president of the company, has 
had many years’ experience in the oll business and is regarde as one 
of the most expert oil men in the country, He has made millions in 

| the business, E. J. Miller, secretary and Atreasurer, has just resigned 

| his position as United States surveyor of customs, to devote his whole 

| time and attention to this enterprise. Mr. George W. Dun, publisher | 
| of the Columbus, Ohio, Citizen, a newspaper publisher of recognized | 
integrity and ability, and W. C. Wallace, cashier of Columbus post- | 
office, are also on the directorate. In each State and Territory the con- 
pany's property is located In ihe heart of the best oil producing sec- 
tions and where the highest erode oil Is found. 

So well do we think of this enterprise that we have personally | 
hought a large block oof the stock, believing it to be an exceptional | 
opportunity for safe and profitable investment. The stock will un- | 
doubtedly be worth a dollar a share within six months. 


|WARAARRARRRRAAARARNRRTNRANRRRRRRRNRRNRRRRRRRNRARRRSATRNRARANRARANRANAY 


Since the above was in type we have purchased the Goings farm of 130 
acres near Muncie, Ind., on which there are 8 wells producing about $7,000 
worth of oil a month, Dividends are now assured at an early date. 


It is not uncommon at all for companies operating i in above fields to pay their 
stockholders 100 per cent dividends, some paying as high as 1,000 percent, few less 
than 20 рең cent. 


NEW YORK @ WESTERN 


CONSOLIDATED OIL СО. | 
41-43 WALL STREET : 3: NEW YORH E 


p "————————————————— 


MAKE YOUR OWN LIGHT 
A complete equi ment for making : кор 


own Electric Ligh A boy can star 
enun no attention 


%-h. p. Gasoline Engine, 6 Light Gene- “i foes m The most Perfect Small 
rator, 200 feet Covered Wire, 46 fect Lamp ; EM ues Eos. Engine Ever Built...... 
Cord, 6 16-Candle Power Lamps, ё Sockets. ' А М ^ e ч i s E^ Ri 
6 Rosettes, 6 Porcelain Tubes, 00 Porce- ИРЕГЕ р STRONG DU LE 
lain Knobs, 2 feet Cir. Loom, 1 Switch ee Г анаи ГАО | RABLE 
Fuse, Solder and Tape. The above com- i i Lhe, d ` TN SIMPLE POWERFUL 
plete and perfect outfit lis offered at a LO Fee, ^. | 


price ao low vou cannot afford to burn oll. E Г E p : E ' Mounted on solid wood 
Send for descriptive circulara, QAUM je base. All connections 


made and ready to run. 
907, 160 Washington strech 


JUNIOR ENGINE WORKS, - Chicago 


Dear Sir:—Would топ be open for an investment which will yield, with reasonable 
assurance, from 50 per cent to 100 per cent each year? 

It wil average 75 per cent—which means 6% per cent a month. 

When I say investment, please understand that I do not mean a gambling proposi- 
tion, such as stocks and grain speculation, or horse-race betting, nor anything which 
requires you to buy what you do not want, or sell what you have not got. 

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which has for ita commodity 
products produced by nature, and im turn manufactured into commercial necessities, for 
which the demand always exceeds the supply. 

As a representative business man, I fully realize the annoyance of receiving unso- 
licited literature and advertising matter of unknown propositions. 

Therefcre, before placing before you, in full detail, the venture I refer to, I ask your 
consent, and for that р рб Vattach this coupon, which explains itself. If agreeable, 
and you are open for a proposition which will produce all that I claim, kindly sign and 
mail it. 

THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YOU UNDER NO 
OBLIGATION. 

In closing, permit mé to say, that the men at the head of the corporation which I 
represent nre men of great wealth and undisputed commercial integrity. 

There ja not s $inzle questionable feature in the entire plan. 

May I hope to lear from you by return mail? 

Very sincerely, 


І. C. WELTON, 59 Clark St, Chicago. 


4— COUPON -- 


Dear Slir:—You may send to my address full detalls of the proposition you refer to. 
EI will carefully consider the matter, and, |f interested, will write you further. This with 
the distinct understanding that I am under no obligations. 


Name Ч ш Б. LEE RN Bou Pipe ee ee нон вн РОШ ШШ Fostoffice roro om BEN hie ee шш ош ои сик сЁ *us7msuEpAkREGSESBHESGg | 
County uus ee ida eee: ЙК Bie сл REX RR ax RR E OR ACER aie k Еа а Наана 
l Date тшш шш аи шви кка а ка ВИМЕ сактаи лн ae ele ee en eke ae ТА аши Fe rhea ааш шш т 
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The WARNER’ LITTLE WONDER’ 


їй 


A Complete Grinding 

and Polishing Outfit 
Tndispensahle for home and general 
dime. Buses Bourse of time àid makes 
Ж! allvorwure and cutlery shine like mew. 


Slur dined tonals af oye ry descripti 

5 10 

FIT ahesre, kiin =, hatehets, ete, Will ron s 
! small ndi LIED, Bc wing machine ‹ or other 


ight machinery, In ere TF 
home thik motor will fill a ' 
long felt want. Dentists, 
BA deetors buteherg eoo я, 
fae Jewelers Carpentera. 
! pluümbers ond mechanisa 
BENE .enerally wil] tind thin 
kes machine of immense value, 
^. Price complete, \ielading 
шег wheel, p MIT 3 wheel 
Hor pos wer transi ies inn, 2 
in Hj Es 
Wheels, and aticke of silver and eit | pel. 
ishing coinposition ..,...,, j . ЇН 
М сэт atta hea Pipe ar by 
Tato! age tun, ne eb fanis i. | 
г yricticw] Штета у guccesfol, T Au 


dm 
x ни! bth НИНИ ir rafund roe rene Te 
facer ва 


beetle йыз й hiriari thread 


3 
| Fam no che ee Beas ЕЁ rli cine ful] in 


\ Т sent free Leere enlace + ih dmi ere вае 
Eel ché cic гек puli ta | 


WARMER MOTOR CO.. Matiroa Elda. 
5, Dept. 14 New York Oliy 


Emm 07 


Hand Made 


BO-RAS- 


Razor 


IC 


These Razorsyare Honed 
and Set Hesady for Use 


Eneh racer aceompanied 


bf guarnntee 


On Sale for a short 


| A limited supply) 
time only. | 


in stock. 

One Razor *7 го $1.00 
Smith @ Hemenway Co. 
296 Broadway, - NEW YORK 
ПЕРТ Е" 


2842 State Life Building, 


www.VintageMagazinesOn-DVD.com 


Mechanics, Stationary 
Engineers, Farmers and 
| Factory and Shop Employes 


Here із 


just what you 
Leid —u 


Good, 
Durable 
Pocket 
Hnife 


which embodies the 
Тоо ши 


EIGHT ADDITIONAL 


—T OOLS— 
Alligator Wrench, Wire TPllers, Wire Cotter (will 


cut barbed fenes wire 7, Hoof Hook (сап also be} 
used for a packing hook/ about the 


engine), Srrew № 
Driver, Scerew Bit, Swedcing Awl, and Leather? 
Funch. Theeblades Are tempered to withstand 
hard usacé and are/made of the best 55 carbon у 
соога: stes] 

There tools sre 


needed almost every day, and) 
vau cannot nftord Ao be without them. 


Price $1.25 Postpaid. 


По not délay but send your order TODA Y 
Agents Wanted 


Devine Specialty Co. 


Indianapolis, Ind. > 
IT WILL | THR BI 
PAY YOU 


Grades 
and 
Kinds 
| of 
Lubricating 
Oils 


SINGLE SQUARE CABINET 


NO WASTE, NO OIL - SOAKED FLOORS 


The "ОЛГЕ" ба expmnet]s fil led 
AT ONE STHOR E: there ia no 
rE пей, 


Fifty Different Styles. Send for Catalog XII. 


S. F. BOWSER & CO., Ft. Wayne, Ind, 


